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PREFACE. 

The following pages constitute a continuation of the ex- 
perimental studies in clinical physiology which were pub- 
lished last year under the title (Edema} The second half 
of the present volume brings a detailed accoimt of observa- 
tions touched upon only incidentally there, which show 
how some of the severest grades of nephritis which are 
generally held to present considerable difficulties in treat- 
ment may be easily relieved. The methods adopted to 
accomplish this purpose are in no small way different from 
certain forms of practice common to-day. Any hope that 
they may find general acceptance can therefore be enter- 
tained only if the principles upon which the suggested 
therapy is based have been correctly enunciated. What to 
my mind these are constitutes the first half of the volume. 

It is impossible to mention by name all those of my 
friends and colleagues who with suggestion and criticism 
have helped along the days' work. Mr. Thomas Kelly 
and Dr, William H. Strietmann have been enthusiastic and 
willing coworkers; Prof, Laider W. Jones helped me with 
his store of chemical knowledge; Mr, Alfred Brodbeck took 
interest in the observations made on athletes; Dr, Charles 
Goosman gave of his time and skill to prepare the photo- 
micrographs ; Mr. Charles Hecker and Mr, Peter Scherrer of 
theirs to make the remaining photographs; Mr, Paid M, 
Stewart arduously deciphered the manuscript. Very sincere 
thanks are tendered all of them. 

Martin H. Fischer. 

University of Cincinnati, 
June, 1911. 

* (Edema. A Study of the Physiology and the Pathology of Water 
Absorption by the Living Organism. New York, 19 10. John Wiley and 
Sons, Publishers. 
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NEPHRITIS 



AN EXPERIMENTAL AND CRITICAL STUDY 

OF ITS NATURE, CAUSE AND THE 

PRINCIPLES OF ITS RELIEF. 



That which we as dinicians have come to regard as a 
clinical entity, and call nephritis^ represents in reaUty an 
aggregate of a number of conditions each of which must be 
treated separately if we would come to a satisfactory un- 
derstanding of that which is included under the clinical 
term. At least silently, the necessity for such a division of 
the subject has, as a matter of fact, long been recognized, 
for have we not largely given up the discussion of nephritis 
and taken up more and more albuminuria, anuria, oedema, 
chloride retention — all of them parts of nephritis? Yet 
the persistence of the term nephritis in spite of our daily 
efforts in medicine to become scientifically more precise 
seems to be not without reason; it is the one term by 
which we are enabled to express the fact that the albumi- 
nuria, the anuria, etc., nearly always appear as associated 
phenomena. But from such a constancy in association we 
are enabled to draw an important conclusion — they rrntst 
all have a common cause. The following pages attempt to 
show what this is; they try, in other words, to establish 
what is the imderlying " cause " of nephritis. 

The term nephritis is used throughout this paper in the 
generally accepted meaning of that word as the "non- 
purulent inflammations of the kidney." As will appear 
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later, this division from the purulent forms is purely arbi- 
trary but it is adhered to because pathologists have made 
this division, and it possesses certain immediate advantages 
for ease in discussion. 

To render our argument clear, we will at once state our 
general conclusion: 

All the changes that characterize nephritis are dtie to a 
common cause — the abnormal production or accumulation oj 
CLcid in the cells of the kidney. To the action of this acid on 
the colloidal structures that make up the kidney are due the 
albuminuria, the specific morphological changes noted in the 
kidneys, the associated production of casts, the quantitative 
variations in the amount of urine secreted, the quantitative 
variations in the amounts of dissolved substances secreted, etc. 

The proof of this contention and the discussion of how 
this one factor of acid production, or accumidation, in the 
kidney operates to produce the various changes character- 
istic of nephritis appears from the experimental findings 
that follow. We will pass at once to a seriatim analysis of 
the chief objective signs that as clinicians we have come to 
regard as characteristic of nephritis. 

I. THE ALBUMINURIA. 

I. Introduction. 

The urine of man or of the various animals that serve us 
for experimental purposes does not under normal circum- 
stances contain albumin in an amount that betrays itself 
when any of our ordinary laboratory tests are applied to 
it. By special methods it is possible to show that even 
such normal urine contains faint traces of albumin, but it 
is generally held that this is of no pathological significance 
and has behind it a no more serious cause (it is thought) 
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than the shedding and destruction of a few cells from the 
tract through which the urine has to pass from the urinif- 
erous tubules into the outer world. An albuminuria, as 
we shall use the term, will therefore have a meaning only 
as applied to the presence of albumin beyond this normal 
amount, and we ought to add of renal origin and not from 
somewhere below this organ. Neither are we concerned 
with a discussion of those albuminurias which are the con- 
sequence of the grosser destructive lesions of the kidney as 
in abscess. What demands an answer is the cause of those 
albiuninurias in which no such gross lesions are apparent, 
where a kidney, roughly speaking, is rather normal in ap- 
pearance, and still is the source maybe of large quantities 
of albumin. 

Our current hypotheses regarding the cause of albmni- 
niuia are familiar to everyone and are notoriously imsatis- 
factory. It is generally held that the (chief) albimiin of 
albiuninuria is serum albmnin, that it is derived from the 
blood, and that it is imder normal drcmnstances prevented 
from going over into the urine by the kidney structures 
which lie between the mine and the blood. Some twenty 
years ago R. Heidenhain attempted to express the whole sit- 
uation in satisfactory physicochemical terms. He pointed 
out the colloid nature of the blood albumins, and called 
to mind Thomas Graham's fundamental differentiation be- 
tween the colloids which do not diffuse through animal 
membranes and the crystalloids, which do this readily. On 
this basis he maintained that the latter appeared in the 
urine because they could readily diffuse through the animal 
membrane that separates the urine from the blood, while 
albmnin is absent because this colloidal body cannot diffuse 
through such a membrane. We have not since Heiden- 
hain^s considerations gotten beyond this view. 

Simple and apparently satisfactory as this explanation is. 
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it cannot stand the pressure of a little analysis. In ne- 
phritis this membrane is of course still present and yet in 
this pathological state the albmnin appears in the urine. 
To meet this fact it has been generally maintained, and, 
let us add, without any experimental support whatsoever, 
that the " permeability " of the urinary membrane for 
albiraiin has been altered, so that it now lets this through. 
As a matter of fact we have not even had offered us any 
parallel from the pages of physical chemistry for such a 
change in the permeability of any " membrane " that in 
the laboratory corresponds with such as we might have in 
the body, nor, so far as I know, has anyone attempted to 
say just what chemical or physicochemical agent is re- 
sponsible for the changes in permeability postulated in the 
case of the kidney. 

A first error in this theory of albuminuria (which repre- 
sents the epitome of our present conceptions regarding its 
nature) arises from the fact that the albumin found in the 
urine is looked upon as coming from the blood. Such a belief 
has been entertained because it has been found that the 
albumin present in the urine shows a series of reactions 
which are identical with those obtained from senrai albumin. 
But this does not yet prove that the albumin of albumi- 
nuria has come directly from the blood. Such a conclusion 
overlooks the very important fact that the albumins con- 
tained in the kidney itself, in other words the albumins 
contained in the secreting membrane separating the urine 
from the blood, also show these reactions. None of the 
albumin reactions used in these tests are "specific." They 
only represent certain group reactions which colloid chemis- 
try has shown us to be common to a large number of the 
emulsion colloids of animal origin. Such considerations 
carry with them the important conclusion that the albumin 
of albuminuria need not come from the blood at all {except 
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indirectly), it may come from the urinary membrane itself. 
That, as a matter of fact, it does come from this will appear 
more distinctly as we proceed. At this point let us express 
our conviction that albuminuria results whenever conditions 
are offered in the body which permit the solid colloidal 
membrane that separates the blood from the urine to go into 
solution in the urine, A chief reason why this occurs in 
nephritis resides in the fact that in this condition acids are 
produced which render the colloidal membrane "soluble." 
To make clear what is meant by this conclusion the fol- 
lowing remarks on the general structure of the kidney, and 
the introduction of some observations on this question of 
the " solubility " of colloids are necessary. 

2. The Physicochemical Structure of the Kidney. 

The system that is involved in the production of urine 
consists in the main of three parts or phases — the blood, 
the urinary membrane, and the urine. 

The blood consists of a liquid portion in which are floating 
various nucleated and non-nucleated cells. These cells 
are fairly solid colloid structures that in their general 
properties are often said to be "jellylike,'' a characteri- 
zation that really fits them very well, for in their general 
biological behavior they are not unlike a stiffened gelatine, 
for example. But the liquid portion of the blood is also 
essentially colloid in character, only the colloids here are in 
a fluid state. It corresponds, say, with a " solution " of 
gelatine or of albmnin or globulin. Present in both the 
liquid and the solid portions of the blood are normally a 
nimiber of salts and various nonelectrolytes which play an 
important part in maintaining the normal state of the 
colloids that are found here. For the sake of brevity we 
will ordinarily in this paper refer to the whole blood as a 
single phase, and so as one of the phases making up the 
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urinary secretory system. We need not especially empha- 
size the fact that taken strictly this is not correct; there 
really exist several phases within the blood itself. 

Under the urinary membrane we will include all the 
structures that lie between the blood on the one side and 
the urine on the other. The urinary membrane as we will 
use the term is made up of all the different cells that are 
found between the blood on the one side and the urine on 
the other, together with their various intercellular sub- 
stances. The whole constitutes a fairly firm structure to 
which we may again apply the term " jellylike." In the 
terms of physical chemistry this membrane consists of a 
mixture of various emidsion colloids in the solid or gel 
state. We find present here also, as in all the body tis- 
sues, various electrolytes and nonelectrolytes. This mem- 
brane has not the same composition everywhere. Not 
only does histological evidence show a striking difference 
in the character of the cells that make up the different 
parts of the urinary membrane (different cell structure in 
the glomeruli, convoluted and straight tubules, etc.) but so 
does physiological evidence (absorption of dyes). So this 
membrane also is itself composed of several phases, but un- 
less specially noted we will simply refer to the whole as the 
second phase of our secretory system. 

The third phase of our secretory system is formed by the 
urine. As is well known this is, under normal conditions, 
an aqueous solution of various crystalloids, — electrolytes, 
and nonelectrolytes. Colloidal material is present in only 
very small amount and consists of that trace of albumin al- 
ready referred to that is found in normal mine, together 
with some mucin, etc., derived from the urinary tract. 
When the urine becomes albuminous, as in nephritis, this 
colloid content rises. As we have said, this is because 
in albuminuria the albumin of the urinary membrane goes into 
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" solution ^^ in the urine; the solid colloidal urinary mem- 
brane (a gel) becomes a sol. To indicate what is meant by 
this and to show what are the conditions that make certain 
solid colloids of the type that we know compose the urinary 
membrane go into " solution " we will detail some obser- 
vations on the subject. 

3. Introductory Remarks on Colloids and the Colloidal 

State. 

As is familiar to everyone since the classical studies of 
Thomas Graham on diffusion, different chemical substances 
differ greatly in the rate with which they diffuse through 
solvents of various kinds. While such crystalline bodies 
as the sugars, the salts, and urea diffuse rapidly, the amor- 
phous bodies represented by glue, starches, and various 
albumins do so only very slowly. While no absolutely 
sharp dividing line may be drawn between these two groups, 
the behavior of the typical members of the former is so 
decidedly different from the behavior of the second that 
there is ample justice in calUng the first crystalloids and 
the second colloids. 

Of the various substances that may be found classed 
\mder the heading colloids it is again possible to distinguish 
between two great groups. One of these consists of those 
colloids that are viscous, gelatinizing bodies which cannot 
be readily precipitated by salts, while another is made up 
of the nonviscous, nongelatinizing ones that are easily 
precipitated by salts {A. A, Noyes^), Typical examples of 
the former class are found in gelatine and various albumins, 
of the latter in the colloidal solutions of various metals and 
certain dyes. The essential difference between the two 
resides in the relation which the colloid bears to the solvent 
in which it finds itself. When these two classes of colloids 

^A,A, Noyes: Jovausl of the American Chemical Society, 27, 85 (1905). 
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are obtained in a solid form it is found that the former con- 
tains much of the solvent while the latter holds little or 
none. For this reason the former are also known as lyophUic 
or, if water is the solvent, hydrophUic, the latter as lyophohic 
or hydrophobic colloids (/. Perrin^ and H. Freundlich^). 
But the terms most employed take cognizance of the fact 
that the separation of the solvent from the colloid is diffi- 
cult to obtain in the one case because the colloid present 
in it is itself a liquid while this separation is easier when 
the colloid is a solid. For this reason the lyophilic colloids 
are identical with the emulsion colloids (or emidsoids), the 
lyophobic with the suspension colloids (or suspensoids) of 
Wolfgang Ostwald? 

Of these two groups of colloids our immediate problem is 
most concerned with the emulsion colloids, for it is of a 
mixture of these that the urinary membrane is composed. 

The emulsion colloids are capable of existing in two 
fairly well defined states: in a solid or gel state and in a liquid 
or sol state. A familiar example of this fact is found in ordi- 
nary gelatine. Under certain conditions this appears in the 
form of a stiff jelly, under others as a *^ solution.'' In the 
same way fibrin represents the gel form of the sol fibrinogen, 
paracasein (casein) the gel of casein (caseinogen), ordinary 
soft rubber the gel of a " dissolved " rubber, etc. 

It is generally recognized that in the case of the emulsion 
colloids a rather close relationship exists between the gel 
state in which the colloid is " swelled " and the sol state of 
this same colloid in which it is "dissolved," and yet the tran- 
sition from the one state into the other is not a perfectly 
smooth affair. We need only call attention to the fact that 

* /. Perrin: Journal de Chimie Physique, 3, 84 (1905). 

*H, Freundlich: Kolloid Zeitschr., 3, 80 (1908). KapiUarchemie, 309, 
Leipzig, 1909. 

* Wolfgang Ostwald: Kolloid Zeitschr., 1, 291 and 331 (1907). Gnindriss 
der Kolloidchemie. Zweite Aufl. Dresden, 191 1. 
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ordinary gelatine, for example, when thrown into cold water 
merely swells up — it enters the gel state. But in this state 
it remains, one might almost say indefinitely; to mere ap- 
pearance it does not seem to go into solution at all as would, 
for example, the crystals of any salt that had thus been 
thrown into the solvent. But if the temperature of the 
water is raised then the gelatine goes into solution rapidly — 
it passes over into the sol state. A change in temperature 
in this case is necessary to accomplish its " solution." As 
to our mind albimiinuria represents just such a passage of 
a colloid in the gel state (the proteins of the urinary mem- 
brane) over into a colloid in the sol state (the proteins con- 
tained in the urine of the albuminuric individual), let us 
study the conditions favoring such a transition in a little 
more detail, pa)dng especial attention to a consideration of 
the influence of such changes in surroundings as we might 
imagine could come into play in the cells of the living ani- 
mal. I studied fibrin and gelatine in this regard. The fol- 
lowing facts regarding their behavior are of importance in 
the further development of our subject. 

4. Observations on the " Solution " of Colloidal (Protein) 

Gels. 

(a) Fibrin. — When well-washed fibrin that has been 
thoroughly dried and then powdered in a mortar is thrown 
into water it swells up somewhat. Even though the vessel 
is thoroughly shaken none of the protein goes into solution in 
the water. The matter is easily tested by filtering the 
water oflf the fibrin and then treating the filtrate in any of 
the accepted ways for albimiin. One must only be careful 
in this simple experiment to use a fine filter or else not 
powder the fibrin so thoroughly that gross particles of it 
can pass through the pores of an ordinary paper filter. By 
similar means it can be shown that the jibrin will not dis- 
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solve in any solution of the ordinary neutral salts. On the 
other hand, if the fibrin is placed in a solution of any acid 
{or alkali) it not only swells up more than in water but it goes 
into solution. Within certain limits more and more fibrin 
goes into " solution " with every increase in the concentra- 
tion of the acid (or the alkali). But in this matter there 
seems to exist an optimmn above which the progressive 
increase in " solution " stops and gives way to a fall in this 
regard. The optimum point for the "solution" of the 
fibrin seems, so far as my present experiments indicate, to 
coincide with the optimum found for the " swelling " of 
this same substance. There is, moreover, an upper limit 
to the total amount of the fibrin that goes into solution in a 
given volume of the solvent. Under given conditions one 
has quite as much albumin in " solution " after shaking a 
mixture for two or three hours as after two or three days. 

In a given acid or alkali mixture the amount of fibrin that 
will " dissolve " is markedly decreased through the addition of 
any neutral salt. With a progressive increase in the con- 
centration of the salt there is a progressive decrease in the 
amount of the fibrin that " dissolves.'' But the character 
of the salt is not immaterial. When equimolecular solu- 
tions of different salts are compared it is found that some 
act more powerfully than others, but on the basis of my 
experiments as thus far carried out it is as yet unsafe to 
state definitely the order in which the various ions aflFect the 
" solution " of the solid gel. The order seems, however, to 
be identical with the order in which the ions affect the 
swelling of fibrin. Monovalent ions are, as a group, less 
powerful in decreasing the " solution " of fibrin in an acid 
or an alkali than are bivalent ions, and these than trivalent 
ions. 

What has been said will be rendered clearer by intro- 
ducing the results of a few typical experiments. Figure i in- 



^^■iicates the 
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[cates the general way in which these experiments were 
irformed. Weighed amounts of powdered fibrin were 
In measured volumes of various solutions contained 
Erlenmcyer flasks which were then placed in a shaking 




machine and shaken for various periods of time. At the 
expiration of this time the fibrin was allowed to settle, and 
the supernatant liquid was decanted off into a filter-lined 
funnel and received into a second flask. After stirring the 
tiltrate, a measured volume was taken and the amount of 
albumin contained in it determined quantitatively through 
precipitation with phosphotungstic acid' and measurement 
of the heights of the precipitate either in the graduated 
Esbach albuminometer tubes or ordinary test tubes of uni- 
form diameter. As the experiments are purely compara- 
tive in character I ha\'e contented myself in tiiis paper 
with simply photographing the results of a few of such ex- 
ments as have a direct bearing upon our subject. 
le phosphotungstic add reagent had the following composition: 
Phosphotungstic add, loo grams. 
Sulphuric add {sp. gr. 1.34), 100 grams. 
W&ter Enough to make 1000 cc 
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Experiment i 


— 0.5 gram of powdered fibrin was 


S hours 1 


Q each of the following solutions: 






I. 


SO 


.c. 0.008 normal HCI. 






3, 


50 


.c 


0,01 a normal HCI. 






3- 


50 




0.02 nonnalHCl. 






4- 


50 


,c 


0.04 normal HCI. 






5- 


50 


.c 


0.1 normal HCI. 






6. 


50 


c.c 


H,0. 



■] 



The appearance of the fibrin in each of.thc flasks at the end of this 
time is shown in Fig. i. In the first three flasks {i, 2, 3) there is a 
progressive increase in the swdling of the fibrin with the progressive 
1 the concentration of the acid. Beyond this point (flasks 
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Fic. a. 

4 and 5) there is a decrease in the swelling in spite of the further 
increase in the concentration of the acid. The least amount of 
swelling is noted in flask 6 which contains water only. The solu- 
tion of the fibrin is indicated in Fig. 2. From left to right these tubes 
correspond with the flasks of Fig. i. No precipitate of albumin is 
seen in the tube on the extreme right, indicating that the fibrin did 
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not go into solution in the water (neutral reaction). All the remain- 
ing tubes show a precipitate of albumin. 

tExpEHiMENT 3. — 0.5 gram of powdered fibrin is put into each of 
e following solutions and shaken for 5 hours: 
1, loc.c. AnormalHCl + 4oc.c, H,0. 
a. 10 c.c. A normal HCl + 40 c.c. \ molecular NaCl. 
3. 10 c.c. A normal HCl + 40 c.c. J molecular NaC!. 
4. 10 c.c. ^5 normal HCl + 40 c.c. 1 molecular NaCi. 
5. 50C.C. H,0. 
The amount of albumin that went into solution is indicated in 
g. 3. No precipitate is seen in the tube on the eitreme ri^t 




Fig. 3. 
(water). Most albumin is found in the first tube (pure acid solution;. 
It is evident that the presence of the sodium chloride reduces the 
amount of the albumin that goes into solution. The amount of this 
reduction is the greater the higher the concentration of the salt. 
ExPEKiMENT 3.^0.5 gramof powdered fibrin was placed in each of 
IT flasks containing the following solutions and shaken for 5 hours; 



r 



lo c.c. A normal HCI + 40 c. 
10 c.c. A normal HCI + 40 c. 
10 c.c. 1*1 normal HCI + 40 c. 
10 c.c. x'a nonnal HCI + 40 c. 



. H,0, 

. i molecular NaaSO< 
. i molecular MgSO.. 
. 1 molecular CuSOi. 




Alter filtering, the amount of albumin dissolved in the supernatant 
liquid found above the fibrin in each of the flasks was detennined by 
mixing 20 c.c. of filtrate with 14 c.c. phosphotungstic acid. The re- 




sult is shown En Fig. 4. As is readily apparent, each of the salts 
markedly reduced the amount of albumin that was dissolved. 

Experiment 4. — 0.5 gram of powdered fibrin was introduced 
into each of five flasks containing the following solutions and shaken 
for 5 hours: 



c. A normal HCI + 40 c 
;. -h normal HCI + 40 c 
:. i^ normal HCI + 40 c 
;. -^6 normal HCI + 40 c 
:. A normal HCI + 40 c 



J molecular sodium acetate. 
J molecular sodium nitrate. 
J molecular sodium sulphate. 
i molecuji 
H2O. 



iiii aujjjUtiLC. I 

an citrate. I 



^^B The rekttv 
^^^nnixtures at tl: 



The relative amounts of albumin found dissolved in each of these 
tures at the end of this time are indicated in Fig. 5. As is again 




^^_ tine 



Fig. s. 

vident, most albumin was dissolved by the pure acid solution. 
Each of the salts decreased through its presence the amount thus 

(b) Gelatine. — What fias been said ufider paragraph (a) 
regarding ike "solution" of fibrin holds almost word for word 
for t/ie " solution " of gelaiine. The best commercial gela- 
tine shows some solubility in water. The commercial 
iduct, as is well known, has a decidedly acid reaction, 
ten, instead of being placed in water, gelatine is dropped 
Into solutions of acids (or alkalies) this solubility of the 
(commercial) gelatine is greatly increased. The presence of 
neutral salts in the add (or alkali) solution decreases the 
lunount of the gelatine that will go into solution. As in 
case of fibrin we note here again a progressive decrease 
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in the amount that '* dissolves '' with every increase in the 
concentration of the added salt. With a given concentra- 
tion, the amount of such a decrease varies with the salt em- 
ployed, and here again it seems that monovalent ions do 
not as a group decrease the "solubility" of the gelatine 
as much as bivalent ions, or these as much as trivalent 
ions. 

The following experiments will serve in illustration of 
what has been said. 

Experiment 5. — The following solutions were prep)ared: 

1. 100 c.c. H2O. 

2. 100 c.c. o.ooi normal HCI. 

3. 100 c.c. 0.002 normal HCI. 

4. 100 c.c. 0.005 normal HCI. 

5. 100 c.c. o.oi normal HCI. 

6. 100 c.c. 0.015 normal HCI. 

7. 100 c.c. 0.02 normal HCI. 

8. 100 c.c. 0.025 normal HCI. 

9. 100 c.c. 0.035 normal HCI. 

Five leaves of dry gelatine, each measuring 3J by li cm., weigh- 
ing altogether 0.5 gram, and obtained by cutting them out of the 
central portions of the large gelatine leaves that are obtained com- 
mercially, were dropped into each of these solutions. From time to 
time the dishes containing the solutions with their gelatine leaves 
were agitated so as to keep the gelatine from adhering to the sides, 
and aid the solution of the gelatine. All the vessels were treated 
exactly alike. The degree of solution of the gelatine after 28 hours 
in these various solutions is indicated in Fig. 6. As the photograph 
shows, least gelatine is dissolved in the pure water. With the in- 
crease in the concentration of the acid there is a progressive increase 
in the amount of dissolved gelatine, but only up to a certain point, 
after which it falls in spite of the continued further increase in the 
concentration of the acid. 

Experiment 6. — In the manner just described, 5 leaves of dry 
gelatine, weighing in to to 0.5 gram, and of the same surface were 
placed in each of the following solutions: 
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6. 15 cc. t\r n. HQ -|- 40 c.c. i mol. sodium sulphate + 45 c.c. HjO. 

7. 15 C.C t^n. HCl + 10 c.c. i mol. sodium citrate + 75 c.c. HjO. 

The relative amounts of gelatine dissolved in these various solu- 
tions after the gelatine leaves had with occasional agitation remained 
in them for 19} hours are indicated in Fig. 8. As is readily evident, 
each of the salts decreases by its presence the amount of gelatine 
dissolved in thq acid solution. The divalent and trivalent anions are 
more powerful in this respect than the monovalent ions, with the ex- 
ception of the acetate. The intermediate position taken by this ion, 
in this matter of the solution of the gelatine, corresponds with the 
intermediate position occupied by this same ion in the swelling of 
the colloid under similar circimistances. 

It is clearly apparent from what has been said that the 
" solution " of two typical emulsion colloids (protein gels) 
is intimately connected with the character of the medium 
in which these gels find themselves. Acids (and alkalies) 
favor their solution while various other substances (notably 
salts) either do not affect the solubility of the gel at all, or 
if present in conjunction with an acid (or alkali) depress the 
amount that would have been " dissolved '' if the acid (or 
alkali) had been present alone. 

We will now adduce the evidence which is intended to 
show that the colloidal gel that constitutes the urinary mem- 
brane goes into ^^ solution " in the urine {albuminuria results) 
under the same conditions under which fibrin or gelatine gels 
go into " solution " in water. 

5* Albtiminuxia as a Phenomenon Identical with the 

^^ Solution " of a Protein Gel. 

No special argiunent is necessary to prove that what lies 
between the urine on the one hand and the blood on the other 
{the kidney) represents physicochemically a colloidal gel. 
The general physical properties of the kidney as a whole 
betray this fact, and from chemical analysis we know that 
the albumins, globulins, higher carbohydrates, fats, and 
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" lipoids " which constitute, exclusive of water, the bulk 
of this organ, are all to be counted in the group of our 
most typical emulsion colloids. What we need to show is 
that imder normal circumstances, in " health," the con- 
ditions are such as to keep these colloids (as we are dis- 
cussing albuminuria this means the proteins) in the gel 
state, while imder other circimistances (for example in 
nephritis) conditions are offered which permit these col- 
loids to pass over into the sol state and so escape with the 
urine. As we found changes in the reaction of the medium 
to play a most important r61e in the " solution " of such 
emulsion colloid gels (fibrin and gelatine), we will direct our 
chief inquiry into the question of whether such changes 
occur in the kidney in every condition characterized by an 
albuminuria. An abnormal production or accumulation oj 
acid in the kidney lies at the bottom of every albuminuria and 
is responsible for it. Our support for such a view will come 
from three directions. 

1. Evidence of an abnormal production or acciunulation 
of acid in the kidney, or conditions predisposing thereto, 
exist in every case of albimiinuria, and conversely; 

2. Any means which leads to an increased production 
or favors the accumulation of acid in the kidney results 
in albuminuria. 

3. Any means by which we can decrease the "solu- 
bility " of various protein gels (fibrin and gelatine) in an 
acid medium constitutes a means by which we can decrease 
albuminuria. 

The first two of these we will consider at once. The 
third we will take up separately later in this paper when 
we discuss the subject of the treatment of nephritis. 
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§ I- 

I. If albuminuria is to be regarded as a process of 
" solution " of the urinary membrane in consequence of the 
presence of acids in it, then evidently the maintenance of 
the gel state of the normal membrane must be intimately 
associated with a maintenance of neutrality in it. We are 
therefore first of all interested in the fact that (exclusive of 
the gastric juice, the urine, and less positively, the sweat, 
vaginal secretion, and alimentary contents when fat is fed) 
the fluids and tissues composing the living mammal are to all 
intents and purposes neutral in reaction and are capable of 
maintaining this neutrality against the introduction of con- 
siderable acid into them. 

In the terms of our modern physical chemistry, an acid 
reaction is due to the presence of free hydrogen ions, an 
alkaline reaction to the presence of free hydroxyl ions. A 
neutral reaction means, therefore, one of two things: either 
neither of these ions are present, or else just as many of 
the one as of the other, so that they balance each other (the 
latter is the case in the body). The neutral reaction of 
the blood (and from this it has been generally assumed that 
the tissues themselves are also neutral in reaction) seems 
at first sight a rather surprising fact when considered in 
the light of our older teachings that the body fluids and the 
cells are all '* alkaline.'' But these older teachings are 
erroneous for they are based upon an improper interpreta- 
tion of the results obtained with titration methods. The 
blood, for example, has generally been held to be " alkaline " 
because it is capable of neutralizing acid. But as we know 
now, the power of a solution to neutralize an acid is no index 
of its content of free, that is to say, active, hydroxyl ions 
which is the true measure of its alkalinity. For a proper 
measure of this hydroxyl ion concentration in the blood (or 
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in the tissues) all the determinations are valueless that 
antedate the fundamental measurements of P. Fraenkel,^ 
G. Farkas,^ and Rudolf Hober ' who first used proper physico- 
chemical methods (so-called gas chains) in the biological 
study of this problem. The observations of all these 
authors agree in pronouncing the normal blood neutral in 
reaction) as neutral as pure distilled water. 

Of further interest is the fact that this state of neutrality 
of the blood {and of the tissues) is maintained against the in- 
troduction of considerable acid or alkali into them. When ex- 
posed to the action of an acid, it is found that the normal 
hydroxyl ion concentration of the blood drops with the 
progressive introduction of acid into it in the form of a 
curve, which falls only very slowly at first, and then more 
rapidly. Just why and how the state of neutrality is thus 
maintained for a period does not at this particular moment 
interest us, but it may not be amiss to point out that two 
factors are involved in the process. The first lies in the 
fact that such salts as sodium carbonate and disodium 
hydrogen phosphate are capable of imiting with adds 
(carbonic and phosphoric acids) to form salts having a 
higher hydrogen content (sodium bicarbonate and sodium 
dihydrogen phosphate), but which in their dissociation 
yield few more hydrogen ions than the salts from which 
they were originally formed and which were present in the 
blood to start with. In other words, there is for a time 
only a slight increase in the concentration of the hydrogen 
ions (increase in acidity) in spite of the considerable intro- 
duction of free acid into the system. (L. J. Henderson.y 

^ P. Fraenkd: Pfluger's Archiv, 96, 6oi (1903). 

*G. Farkas: Pfluger's Archiv, 98, 551 (1903); Archiv f. (Anat und) 
Physiol., Supplement, 517 (1903). 

» Rudolf Hober: Pfluger's Archiv, 81, 522 (1900); 99, 572 (1903). 

*L, /. Henderson: American Journal of Physiology, 16, 257 (1906); 21, 
169 (1908); 21, 427 (1908); Ergebnisse d. Physiologie, 8, 257 (1909), where 
extensive references to the literature will be found. 
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The other and lesser element for the maintenance of neu- 
trality resides in the amphoteric character (that is to say 
their power of combining either with acids or alkalies) of 
the colloids found in the blood or the tissues. The albu- 
mins, for example, can unite with considerable quantities 
of acid (or alkali) without any decided change in their be- 
havior toward indicators. The presence of certain colloids 
in any system will therefore serve to delay the increase in 
the concentration of the hydrogen ions when an acid is 
added to this system.^ But let not the impression be 
gained from these remarks that the blood or the tissues are 
not sensitive to even very minute additions of acid (or 
alkali) to them. Such an increase in the concentration of 
the carbonic acid as occurs when normal arterial blood be- 
comes venous is already sufficient to reduce the hydroxyl 
ion concentration in the latter to one half that existing in 
normal arterial blood. How profoundly even such a 
change affects the state of the colloids we will have occasion 
to discuss later. For the present we are content with mak- 
ing the point that the blood and (presumably) the tissues are 
neutral in reaction, that they are capable of maintaining this 
neutrality within rather wide limits, euen when subjected to 
the action of an acid, and that in consequence, under normal 
circumstances, conditions are such in the cells of the kidney 
as to maintain the colloids here in their gel state. 

2. As modem physicochemical studies have reduced what 
we formerly regarded as the "alkalinity" of the blood 
to a point where we may call it neutral, so also have they 
reduced the normal " acidity " of the urine from what we 
used to assimie this to be. Just as the neutralizing power 

* /. Sjdquist: Skand. Arch. f. Physiol., 6, 277 (1895); OUo Coknheim: 
Zdtschr. f. Biol., 33, 489 (1896); K. Spiro and W. Pemsd: Zeitschr. f. Physiol. 
Chem., 26, 233 (1898), S. Bugarszky and L, Liehermann: Pfluger's Arch., 72, 
51 (1898); r. B, Robertson: Jour, of Physical Chem., 11, 542 (1907); 12, 473 
(1908). 
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of the blood for acids is no indication of its true reaction, 
so also is the amount of alkali with which a given speci- 
men of urine will combine no measure of its true, that is to 
say, active, acidity. To gauge this properly the concen- 
tration of the hydrogen ions in it must be determined and 
this was not done until von Rhorer ^ and Rudolf Hober ^ ap- 
plied the principle of the gas chain to the physicochemical 
analysis of the urine. The following Table I, taken from 
Hober, ^ indicates what is the concentration of the hydrogen 
ions in a series of normal morning urines. This gives a 
measure of their true acidity. 



TABLE I. — NORMAL URINE. 



Hydrogen ion acidity 
(io-» . Ch). 


Titration acidity. 


0.58 
0.52 
0.50 
0.46 

031 


0.046 
0.034 
0.042 
0.069 
0.07s 



It would support our idea of the cause of albuminuria if 
it could be shown that this acidity of the urine increases in 
conditions associated with an albuminuria. How strikingly 
true this is, is clearly evident from the following analyses 
of nephritic urines also taken from Hober and made of 
course without thought of using them for such purposes as 
we do here. 

As is clearly evident on comparing these two tables the 
active acidity of the urine of nephritics may be more than 
four times that of the normal urine. But Table 11 already 
suffices to betray another fact. The highest acidities occur 

1 L. von Rhorer: Pfltiger's Archiv, 86, 586 (1901). 
* Rudolf Hober: Hofmeister's BeitrSge, 3, 525 (1903). 
' Rudolf Hober: Physikalische Chemie d. Zelle u. d. Gewebe. Zweite Aufl. 
158. Leipzig, 1906. 
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in (he acute jorms of nephritis j in other words, in the same forms 
in which we find most albumin. The lowest values are 
found in the chronic interstitial forms, in other words, in 
the very types in which albumin is very likely to be found 
only in traces or at times not at all. The degree of the 
albuminuria therefore follows very closely the degree of 
acidity. We shall have occasion to return to this question 
later. 

TABLE II. — ABNORMAL URINE. 



Hydrogen ion 
acidity 
(IO-6 . Ch). 



2.34 
150 
0.84 
1. 10 
2.20 
2.10 
0.56 
0.67 



Titration acidity. 



0.019 
0.018 
0.027 
0.020 
0.022 
0.020 
0.014 
0.050 



I 



Remarks. 



Interstitial nephritis. 

Acute nephritis. 

Chronic interstitial nephritis. 



Let us now look at the columns in these tables that 
record the titration acidities. It is such values — erro- 
neously interpreted as measures of the true acidity of the 
urine — that we find recorded in all the studies of nephritis. 
When the individual titration acidities in the above tables 
are compared with their corresponding active acidities as 
determined by measuring the hydrogen ion concentrations 
in the urine, it is readily apparent that the two values 
do not even approximately parallel each other. What is 
learned when the titration acidity of the urine is determined 
is its capacity to neutralize alkali. Under otherwise con- 
stant conditions it is clear that this titration acidity of the 
urine must grow with every increase in the amoimt of acid 
in the urine. The uniformly higher titration acidity of the 
urine in nephritis, as is shown not only in the above tables 
I and II but by the scores that may be found in any of the 
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larger works that deal with this question of nephritis, he- 
comes further evidence therefore in favor of our contention that 
an abnormal production or an abnormal accumulation of acid 
occurs in the kidney in every albuminuria. 

3. In the same way that we use the increased alkali ca- 
pacity of the urine as evidence for the presence of abnor- 
mally large amounts of acid in it (and so in the kidney cells 
from which this comes), so also may we use the decreased 
acid capacity of the blood as evidence in the same direction. 
The titration values of the blood, which the older clinical 
observers looked upon as indices of its " alkalinity," may 
be drawn upon for evidence to show that in the albumi- 
nurias there exists a decreased power of the blood to neutral- 
ize acids. As studied particularly by Rudolf von Jaksch,^ 
W. H, Rumpf,'^ E. Peiper^ and F. Kraus ^ a decrease in the 
acid capacity of the blood is noted in no conditions more 
strikingly than in nephritis and its oft associated urcemia. 

4. Our argument thus far has shown that in nephritis 
there is a great increase in the true acidity of the urine, and 
that in both the urine and the blood there occur changes 
in the titration values which clearly indicate that both are 
holding a more than normal amount of acid. Our knowl- 
edge of physical chemistry (the laws of chemical equilibrimn) 
permits us to utilize these facts as evidence indicating that 
the tissties of the kidney which lie between the urine on 
the one hand and the blood on the other (all that we in 
our definition sum up as the urinary membrane) must, 
under such circiunstances, also show a rise in acid con- 
centration. But it would further strengthen this view if 
we could bring a more direct proof in support of this de- 

^ R. V. Jaksch: Zeitschr. f. klin. Median, 13» 350 (1887). 
« W. H. Rumpf: Centralbl. f. klin. Median, 12, 441 (1881). 
» E. Peiper: Virchow's Arch., 116, 337 (1889). 

* F. Kraus: Zeitschr. f. Heilkunde, 10, 106 (1889); Archivf. exp. Path. u. 
Pharm., 26, 181 (1889). 
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duction. It would be well of course if we could obtain a 
direct measure of the hydrogen ion concentration in the 
kidney. Gas-chain methods are naturally not applicable 
to solid organs, and to apply them to the expressed juice 
of the kidney would be to introduce so many errors into 
the whole problem as to render the conclusions valueless. 
We can, however, obtain material help by using indicators. 

Proof of an increase in the amount of acid held by the 
kidney cells in conditions associated with an albuminuria 
is furnished by the following facts : 

In 1885, E. Dreser ^ described a series of experiments on 
the excretion of dyes by the kidney which differed from the 
preceding studies of this subject as first made by R. Eeid- 
enhain ^ and M, Nussbaum,^ in that he utilized the results 
of his experiments in an attempt to get an answer to the 
question as to where in the kidney the acid of the urine is 
secreted. Dreser made chief use of acid fuchsin which he 
injected in 5 to 10 per cent solutions (amounts -not stated) 
into the dorsal lymph sacs of frogs. This dye has the 
property of being red in aqueous solution only in the pres- 
ence of an acid; in an alkaline solution it becomes practi- 
cally colorless (yellow). Dreser therefore reasoned that 
the presence of a red color in any tissue after the injection 
of this dye into the circulation of an animal was evidence 
for an add reaction in that tissue. The first fact noted by 
Dreser that is of interest to us is that after a single dose of 
acid fuchsin the urine is found shortly thereafter to be- 
come brilliantly red. If the kidney from such an animal 
is examined no stained cells are noted anywhere in the 
kidney. To interpret this fact we would have to say that 
normally the urine is acid in reaction but the cells of the 

1 H. Dreser: Zeitschr. f. Biol., 21, 41 (1885); ihid, 22, 56 (1886). 
* R. Heidenhain: Pfltiger's Archiv, 9, i (1875). 
» M. Nussbaum: Pfli\ger's Archiv, 16, 141 (1878). 
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normal kidney have not an acid reaction. The following 
may serve to corroborate this finding of Dreser. 

Experiment 8. — Three frogs, weighing 35 grams each, are in- 
jected, respectively, with 0.25, 0.5, and i.o c.c. of an Aqueous i per 
cent acid fuchsin solution, into the dorsal lymph sac. All are seen to 
secrete a red colored urine before being killed. They are killed re- 
spectively after i, i§, and 4} hours. On autopsy, red urine is found 
in the bladder of each animal. The kidneys are not stained. They 
are rapidly removed from the freshly killed animals, frozen with 
liquid carbon dioxide gas (on a Bardeen freezing microtome where 
the gas does not come in contact with the tissue) and sectioned. 
The sections are inmiediately transferred to a slide (without being 
brought in contact with water or any other medium except air), 
covered with a cover slip, and examined under the microscope. 
None of the kidney tissues are seen to he stained. To be sure that the 
freezing plays no part in the findings, a parallel series of free-hand 
sections, and crush preparations of the kidneys are made. No 
stained cells are found. 

When the uncolored sections are touched with very dilute acetic 
acid they are seen gradually to assume a pink color. Acid fuchsin is 
therefore present in the kidney tissues^ but as cut from the body the 
reaction of this organ is not such as to allow its red color to appear. 
The pink tinge visible in the kidney after being touched with acid in- 
cludes the glomeruli. 

Experiment 9. — To show that what was said for the frog holds 
also for the mammal, two young rabbits, weighing, respectively, 184 
and 189 grams, received into the ear veins 2.0 and 4.0 c.c, respectively, 
of a I per cent aqueous acid fuchsin solution. At the end of 30 and 
35 minutes, respectively, they were killed by a blow on the head and 
immediately autopsied. Light red urine was found in the bladder of 
the first, deep red urine in that of the second. The appearance of the 
kidneys in both animals was entirely normal, and no dye was visible 
in the kidneys either macroscopically or microscopically. When a 
little very dilute acetic acid was permitted to flow imder the cover 
slips, the sections turned uniformly pink. 

Dreser noted no staining of the frog's kidney until he 
had repeated his acid fuchsin injections several times. 
Then he found that the cells of the convoluted and of the 
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straight tubules began to stain red. He interpreted this 
finding by saying that from the long-continued effort on 
the part of these cells to excrete the dye, they become 
fatigued and so some of the dye remains behind to be dis- 
covered on subsequent section of the kidney. From all 
these facts Dreser concluded that the acid constituents of 
the normal luine are " secreted '' by the convoluted tubules, 
and that since the glomeruli and their capsules remain un- 
stained, the " urine " coming from these must be " alkaline '' 
in reaction, to change to an acid reaction after passing by 
the convoluted tubules. Whether such conclusions are 
really justified we shall have occasion to discuss later. 

No one can quarrel with the simple experimental finding 
that acid fuchsin does not stain the normal kidney, and 
does do this after repeated and long-continued injections. 
Such staining of the kidney Dreser still regards as " physi- 
ological." Strictly speaking, and for reasons that will be 
apparent as we go on, I should myself be more inclined to 
regard it as "pathological." What Dreser calls the 
"fatigtie " of the cells of those portions of the kidney which 
stain after repeated injections of the acid fuchsin, we are per- 
fectly safe in regarding as the first evidences of an abnormal 
acid content in these cells, and we may hold that the repeated 
injection of this dye is itself responsible for such a condition. 

Acid fuchsin is a weak acid, and must produce the same 
effects upon the kidney that we know are produced by the 
injection of any other acid.^ After the injection of acids 
we note regularly all the signs of a nephritis, and that these 
were not absent in Dreser^s experiments is clearly evidenced 
by the " aniuia " which this author so often noted in his 
frogs. 

But Dreser^ describes yet another experiment which 

* See the succeeding § 2 on page 35. 

« H, Dreser, Zeitschr. f. Biol, 21, 53 (1885). 
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shows that an abnormal production or storage of acid 
occurs in the kidney in nephritis. The kidney of the frog 
receives a blood supply, it will be remembered, from two 
sources — through the renal artery, as in mammals, and 
through a sort of portal system analogous to that existing 
in the liver. The blood from both these sources mixes to 
leave the kidney by way of the renal vein. Dreser noted 
that if acidftu:hsin is injected into the abdominal vein an hour 
after the renal artery has been tied, the convoluted tubtdes stain 
red. As already pointed out, no such red staining of the 
cells is noted if the dye is so injected without ligature of 
the renal artery. Dreser interprets his finding in terms of 
physiology, but that we deal here with a pathological con- 
dition of the kidney — a nephritis — is evidenced not only 
by the fact noted by Dreser, that kidneys so treated secrete 
no urine, but by the evidence furnished below, ^ that after 
occlusion of the arterial blood supply to the kidney, acid 
develops in this organ, the kidney swells, the water secre- 
tion falls, and casts and albumin appear in the urine. 

Further tinctorial evidence of an abnormal production or 
accumulation of acid in the kidney in nephritis is furnished 
by certain experiments of R. Heidenhain, M, Nussbaum, 
and P. Grutzner with sodiiun indigosulphonate. This dye 
behaves in a way entirely similar to that of acid fuchsin. 
It is deep blue or indigo in an acid solution and yellow in 
an alkaline solution. The somewhat contradictory conclu- 
sions of these authors, based on their studies with this 
dye, are easily put in order if we try to separate those of 
their findings which are pathological from those which are 
physiological. In my own experiments on rabbits and frogs, 
I have, first of all, never been able to confirm any but 
the conclusion of Nussbaum ^ that no part of the normal 

* See pages 50, 123 and 151. 

« M, Nussbaum: Pfliiger's Archiv, 16, 141 (1878). 
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kidney stains with sodium indigostdphonate. This corrobo- 
rates the finding obtained with acid fuchsin — the normal 
kidney is not acid in reaction. 

Experiment 10. — Four frogs, weighing 30 grams each, are in- 
jected, respectively, with 0.25, 0.5, i.o, and 0.25 c.c. of a i per cent 
aqueous sodium indigosulphonate solution into the dorsal lymph sac. 
Blue urine is voided by each of the animals before being killed. 
After, respectively, 40 minutes, 50 minutes, 70 minutes, and 3 J hours, 
their heads are cut off and they are autopsied. Blue urine is found in 
the bladders of the last three. Macroscopic examination shows no 
color anywhere in the kidneys of these animals ^ and microscopic exami- 
nation of frozen sections only confirms this fact. 

Experiment ii. — Three rabbits from the same litter, and weigh- 
hig 497, 575, and 447 grams, respectively, receive, respectively, 
through the ear vein, i, 2, and 5 c.c. of a i per cent aqueous sodium 
indigosulphonate solution. They are killed by a blow on the head 
one hour after being injected. Blue urine is found in the bladder of 
each. This is also present in the ureter of the third. The kidneys 
are entirely unstained in the first two, and no color is found anywhere 
in the frozen sections prepared from these kidneys. The kidney of 
the third animal has a mottled blue appearance superficially, and one 
section shows some blue streaks radiating toward the pelvis of the 
kidney. Frozen sections show no dye anywhere in the kidney substance 
proper. The blue streaks are due to dye found in the lumina of a few 
of the collecting tubules. 

In apparent contradiction to this simple conclusion that 
the normal kidney does not stain with sodium indigo- 
sulphonate, stand the classical experiments of Heidenhain,^ 
who foimd certain portions of the kidney, notably, again, 
the convoluted tubules, to stain when the "secretion of the 
urine was sufficiently depressed." Heidenhain brought 
about the desired reduction in the secretion of urine by 
such procedures as transverse section of the spinal cord in 
the neck. But as he himself has noted, this produces an 

^R. Heidenhain: Pfliiger's Archiv, 9, i (1875); Hermann's Handbuch d. 
Physid., 6, 346. Leipzig, 1883. 
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enormous fall in blood pressure. Such a fall in blood 
pressure does not, however, leave the kidney in a normal 
condition — it spells not alone an anuria but an albumi- 
nuria, and casts, in other words, a "nephritis." The staining 
of the kidney under these circumstances is again evidence of an 
abnormal prodtiction or accumulation of acid in this organ, a 
conclusion that we shall shortly be able to corroborate by 
entirely different methods. 

Both Heidenhain and Dreser have laid special stress on 
the fact that the convoluted tubules stain imder the con- 
ditions offered in their experiments, while the glomeruU re- 
main imstained, because it is upon this fact chiefly that 
they (and their followers) have based their conclusion that 
the different parts of the luiniferous tubule in its course 
from the glomerulus to the pelvis of the kidney have differ- 
ent functions. As generally held, these different parts are 
supposed to secrete into (or, according to Carl Ludwig, 
absorb from) the mother mine, — the liquor postulated by 
W. Bowman to be separated from the blood in its passage 
through the glomeruli, — as this flows down the uriniferous 
tubules, the different substances which serve to character- 
ize the urine. Now, I do not myself question the proba- 
bility that the different portions of the uriniferous tubules 
have different functions, but strictly speaking, this is not 
proved by these particular experiments. The findings of 
Dreser and Heidenhain show only that, under the conditions 
of their experiments, the neutrality mechanism existing in the 
convoluted tubules is broken down more easily than that exist- 
ing, for example, in the glomeruli. That this approximates 
more nearly a correct interpretation of the observed phe- 
nomena is, as a matter of fact, indicated by the following: 

By simply continuing the conditions which were men- 
tioned CLS effective in leading to a staining of the convoluted 
tubules, we get a staining of the glomeruli. Evidence for the 
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correctness of this conclusion can be adduced even from 
some cursory experiments mentioned by Heidenhain and 
Griitzner. As pointed out above, the conditions which 
lead to a staining of certain portions of the kidney with 
add fuchsia or sodiiun indigosulphonate (excessivcacid in- 
jection, ligature of renal artery, gross falls in blood pres- 
sure) are conditions which we can show by other means to 
be such as are associated with an abnormal production or 
acciunulation of acid in the kidney. No matter how we 
interfere with a proper blood supply to the kidney we get 
such a production of acid. It does not therefore surprise 
us to note that when P. Griitzner^ produced circulatory 
disturbances in the kidney by injecting gum arable, he 
noted not only the development of anuria and albumi- 
niuia, but he foimd at the same time that the glomeruli and 
their capsules now stained with sodium indigosulphonate. 
Quite as simply can we interpret Heidenhain^ s^ finding that 
the glomerular tufts stain with sodium indigosulphonate 
when the ureters are ligated. When this is done the urine 
is dammed back and accumulates in the space between the 
glomerular tuft and the parietal layer of the capsule, in con- 
sequence of which the capillaries composing the tuft are 
compressed, so that the normal circulation of blood cannot 
now occur through them. Under these circmnstances an 
abnormal production or acciunulation of add in the cells 
of the glomerulus and the capsule is rendered possible and 
so the tissues making up these structures now stain. 

One can further test the soimdness of the reasoning de- 
tailed here, namely, that a staining of the kidney as a whole 
or in part marks the presence of an add, by working with 
exdsed kidney. Slices of fresh kidney kept in dilute solu- 
tions of sodium indigosulphonate or add fuchsin stain only 

*P. GriUzner: Pfliiger's Archiv, 24, 461, i88a. 

' R» Heidenhain: Hermann's Handbuch d. Physiol., 6, 372 . Leipzig, 1883. 
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very slowly and very sKghtly. Hours elapse before even a 
faint tinging of the tissues of the kidneys results. But let 
a trace of add be added and all parts of the section may be 
made to stain a deep blue in a few minutes. In the same 
way a section of tissue from a kidney that has been dead 
some time (and so contains post mortem acids) stains 
readily, and, let it be noted, in all its parts. 

It will be recalled by anyone familiar with such studies 
as those of Heidenhain, Dreser, or the mmierous investi- 
gators who since their day have adopted similar experi- 
mental methods, that these studies are intended to throw 
light on the problem of secretion by the kidney cells. This 
process of secretion is, of course, made up of two parts, the 
one concerned with the taking up from the blood of the 
substance to be secreted, the other with the giving off 
of this same substance in the urine. The problems in- 
volved here are discussed in detail later, but it may not be 
amiss to point out even now that what is so often done, 
namely, the regarding of a mere staining of some or all 
of the cells of an organ as dependable evidence indicating 
that the dye is " secreted " by these cells, is entirely wrong. 
The presence of a dye in a cell does not mean this; nor 
when cells stain unequally does it mean that those most 
deeply stained are most involved in this process. // may 
mean just the reverse. The staining of the excised kidneys 
described above shows this very clearly. A kidney touched 
with a little acid, or one showing post mortem change, 
stains better than a normal kidney, and this without any 
hope of subsequently "secreting" the absorbed dye. 
Again, a kidney rendered "nephritic" by ligation of its 
arterial blood supply stains better than a normal one, 
and yet no one would maintain that a nephritic kidney 
" secretes " all dissolved substances better than a healthy 
one. 
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What really happens in the excised kidneys, or in the 
"nephritic" kidneys contained in the still living animal, 
represents but an isolated expression of the general laws 
that we to-day know to underlie all that is comprised in the 
physical chemistry of the dyestuffs. The kidney cells in 
the experiments that have been detailed are stained for the 
same reason, and their staining reactions mean the same thing, 
as when any ordinary lyophilic colloid stLch as fibrin or gela- 
tine takes up acid fuchsin or sodium indigosulphonate. If 
these colloids are seen to be stained red or blue it means, 
first of all, that they have, imder the conditions of our ex- 
periment, an acid reaction. But with a given concentra- 
tion of the dye the depth of the staining becomes a measure 
of the degree of such an acid reaction, for a given colloid 
will absorb the more of any so-called "acid stain" the 
higher the concentration of the add in which it finds itself. 
Other things being equal, the kidney cells must stain the 
more intensely with acid fuchsin or sodiiun indigosulpho- 
nate, the higher the acid concentration developed in them. 
To this whole question we shall have to return later. 

§2- 

We are now ready to discuss the converse of what has 
gone before, and so try to show that any means by which 
we can bring about an abnormal prodtiction or accumulation 
of acid in the kidney constitutes a method of producing an 
albuminuria, 

I. The simplest way to upset the normal conditions of 
neutrality as existing in the kidney lies, of course, in the in- 
troduction into this organ of an acid of some kind. This is 
done most easily by injecting the acid, either in solution in 
water or in a " physiological " salt solution, directly into 
the general circulation of an animal. For this purpose I 
used, in my own experiments, a large-sized aspirating syringe 
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with a two-way valve, rubber tubing, and a hypodermic 

needle, as illustrated in Fig. 9. 
The acid solution warmed to 
37*^ C. is sucked into the syringe 
through the tube a. After tinn- 
ing the valve v it can be ejected 
on lowering the plimger through 
the tube J, which ends in the 
hypodermic needle n. The 
needle is inserted into the ear 
vein of a rabbit and is held in 
place by a couple of small artery 
forceps. As the acid is injected 
intravenously, one observes the 
^^ normally alkaline urine of the 
^^ rabbit to tiun acid, and as this 
acidity rises, albumin appears 
in the urine. The following ex- 
periments dealing with the ef- 
fects of such intravenous acid 
injections will serve to illustrate 
this point. Let it be noted 
that in addition to the appear- 
ance of albimndn in the urine, 
this comes to contain various 
casts, epithelial cells, blood cor- 
puscles, and haemoglobin. By 
comparing the urinary output 
in these animals with that 
shown by normal animals, as 
detailed further on, it is evident 
that this is decreased. Evi- 
dences of an oedema are also not wanting; animals injected 
with an add do not excrete the water that is injected with 




Fig. 9. 
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this add as does a normal animal that is given water only. 
The water when injected with an acid is retained in the body, 
but to this phase of the problem of nephritis we shall need 
to return later. For the present it is clear that there develop 
all the most typical signs of an acute nephritis when acid in 
sufficient amount is injected into an animal. 

Experiment 12. — Belgian hare; weight 1870 grams. Has been 
fed com, oats, hay, and cabbage. Urine obtained by gentle man- 
ual pressure over the bladder.^ In the time of the experiment there 
are injected, at 37.0° C. and at a uniform rate, with the excep- 
tions noted, 291 c.c. of the following mixture: 300 c.c. -h normal 
HCl + 20 c.c. } molecular NaCl. 



Time. 



1.20 

1.45 
2.00 

2.15 
2.30 

2-45 
3.00 

315 
330 

3.45 



4.00 

4. IS 
4-45 

500 



Amount of 
urine in cubic 
centimeters. 



4.0 \ 
6.0J 

Few drops 
1.9 



1-5 

1.6 
1-3 

2.2 



4.8 



21.0 



Remarks. 



Tied to animal board. No anaesthetic. 

Turbid, yellow, no albumin, no casts. 

Injection into ear vein begun. 
Turbid, yellow, no albumin, no casts. 
Clear, yellow, faint trace albumin, no casts. 

Clear, brownish tinge, albumin present, few 
red blood corpuscles, isolated kidney cells, 
no casts. 

Smoky urine, albumin, isolated granular and 
epithelial casts. 

Smoky urine, albumin, isolated granular and 
epithelial casts. Injection interrupted for 
2J min. 

Smoky urine, albumin, isolated granular and 
epithelial casts. Injection interrupted for 
5 min. 

Smoky urine, albumin, isolated granular and 
epithelial casts. Haemoglobinuria. Injec- 
tion interrupted for 10 minutes. 

Animal dies. 



Total urine secreted since beginning injection 34.3 c.c. 

Autopsy. — Weight of animal 2135 grams! No free fluid in peri- 
toneal, pericardial, or pleural cavities. Kidneys slightly bluish, and 
bleed freely on section. Nothing about them is strikingly abnormal. 

^ In these experiments on albuminuria the greatest care is necessary not 
to injure the lower urinary passages and so get a bleeding that might, 
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ExPESDiENT 13. — Belgian hare; weight 2008 grams. Has been 
fed a mixed diet of com, oats, hay, and cabbage. Urine obtained by 
gentle pressure over bladder. During the course of the experiment 
there are injected at 37.0° C, and at a imiform rate with the ex- 
ception noted, 90 c.c. of the following mixture: 90 c.c. A normal HCl 
plus 6 C.C. } molecular NaCl. 



Time. 



3. 35 
3 40 

355 
4.0s 

4.20 

4.40 

4.4s 

4.47 



Amount of 

urine in cubic 

centimeters. 



6.0 I 

1.7 

0.8 






Few drops 



Remarks. 



Tied down. No anaesthetic. 

Injection into ear vein begiin. 

Turbid, yellow, alkaline to litmus. No al- 
buminuria, no casts. 

Clearer, trace of albumin present. 

Urine smoky, albumin increasing. Injection 
stopped for 15 minutes as animal threatens 
to die. 

Injection recommenced. 

Bloody, much albumin, red blood corpuscles 
are present, filled with granular casts of 
various sizes. 

Animal dies. 



Total urine secreted since commencing injection 8.5 c.c. (4-) 
Autopsy. — Weight 2087.5. No free fluid in the peritoneal, pleural, 
or pericardial cavities. Kidneys slightly swelled. Under the cap- 
sule appear tiny haemorrhagic points. 

through the presence of albumin and blood in the urine, lead to the erroneous 
conclusion that a nephritis is at hand when only some bleeding is occurring 
into the bladder or urethra. Manual pressure over the bladder must be 
made with gentleness, and care must be taken not to so crowd the bladder 
into the pelvis as to kink the urethra. Only the-smallest soft rubber catheter, 
well vaselined, must be introduced. If these precautions are not followed, 
fallacious, if not worthless, results are obtained. When an animal dies or is 
killed, the lower urinary passages must be examined for haemorrhagic points. 
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Experiment 14. — Belgian hare; weight 2259 grams. Diet un- 
Imown, as he has just been received in the laboratory. Urine obtained 
with a catheter. In the course of the experiment 75 c.c. of the 
following solution are injected at a imiform rate, with the exceptioi^ 
noted: 75 c.c. ^^ normal HCl plus 5 c.c. f molecular NaCl. 



Time. 



Amount of 
urine in cubic 
centimeters. 



11.30 



11-45 

12.00 
12.15 
12.30 
f2.40 

1^-45 



1-45 



7.0 

19.4 

2.0 S 
0.4 { 
1.6 

3.7 I 
II. 5 ^ 



Remarks. 



Tied to animg.1 board. Urine thick, chromp 
yellow, no albumin. 

Thick, chrome y^flow, no albumin, alkaliniB 
to litmus paper. 

Injection into vein of ear begun. 

Thick, chromp yellpw, no albumin, alkaline 
to litmus. 

Clearer, pinkish tinge, albumin present. 

Injection stppped entirely. 

Urine distinctly red, much albumin, many 
casts. 

Urine turbid, red, shows spectrum of oxyhae? 
moglobin, filled with albumin, casts, (epi- 
thelial, granular, and mixed) epithelial cells, 
and red blood corpuscles. Animal released 
in good condition, returned to hutch. 



Total urine secreted since beginning injection 19.2 c.c. 



S.30 
l^ext 

poming 



11.00 



S-o 
per cathe--< 

ter. 



37.0 
per cathe-< 

ter. 



Clear, yellow, acid. Casts and albumin still 
present. 

Dark amber, thick, faintly acid, clear. Mi* 
croscopic examination shows many squa- 
mous epithelial cells and isolated casts. 
Carefully filtered urine shpws a trace of 
albumin. 



It SO happens that the sum total of the chemical change^ 
that go on in the living animal organism are of such ^ 
character as to threaten tjie normally neutral reaction ex? 
isting in the tissues chiefly from the acid side. Eypn imder 
formal conditions, tjie tissues have to guard tjippiselve^ 
against becoming acid in reaction. Do we no| have to 
count carjbonic a^4 among the chief end products of the 
osidatic^ of our foodstuffs? Ttis normal tendency of the 
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tissues to become acid in reaction is enormously increased 
under various pathological conditions, and as we shall find 
these conditions to be just such as are likely to lead to a 
nephritis, the discussion of this subject will naturally tend 
to center about a discussion of the conditions which favor 
such an abnormal production or accumulation of acids in 
the tissues. An abnormally high alkali content in the 
cells imder normal drcumstances is scarcely possible, and 
when it is induced artificially it is difficult to maintain, for 
the normal acid production (CO2 production) in the living 
cell tends quickly to neutralize it. The question of an 
abnormally high alkali content of the cells is therefore 
scarcely to be considered in our further discussion of the 
problem of nephritis. And yet from a theoretical stand- 
point it is quite as important as that upon which we shall 
lay the greater stress. As we pointed out in our discussion 
of the " solution " of colloidal protein gels (such as fibrin 
or gelatine) these colloids go into " solution " quite as 
readily in alkalies as in acids. Therefore, even though an 
abnormally high alkali content is scarcely to be considered 
as a cause of "nephritis" in living animals (except in 
cases of poisoning with alkalies) we should, on the basis of 
our colloidal conceptions of nephritis, be able to induce this 
condition experimentally almost as easily through alkalies as 
through acids. As the following experiments show, this is 
actually the case. 
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Experiment 15. — Belgian hare; weight 2085 grams. Has been 
fed hay, oats, com, and cabbage. In the course of the experiment 
there are injected intravenously at a imiform rate 125 c.c. of the fol- 
lowing mixture: 150 c.c. tV normal NaOH plus 10 c.c. f molecular 
NaCl. 



Time. 



2.35 
3. IS 

3.30 

3-45 
4.00 

4. IS 

4.30 
4-4S 

4.58 



Amount of 
urine in cubic 
centimeters. 



31. 

0.7 

1.2 

8.4 
6.0 

1.2 



0.7 
0.4 



0.4+ 



0.6 con- 
tained 
in cathe- " 
ter. 



Remarks. 



Catheterized. Dark amber, acid to litmus 
paper. No albumin. No casts. 

Catheterized. Weighed. Placed in animal 
board. Injection into ear begun. No al- 
bumin. No casts. Acid in reaction. 

Urine clearer. Acid in reaction (?). Trace 
of albumin (?). 

Milky, alkaline to litmus. Faint trace of 
albumin. 

Milky, alkaline to litmus. Also isolated casts. 
Faint trace of albumin. 

Milky, alkaline to litmus. More albumin. 
Many long hyaline casts with coarsely 
granular material sticking to them. 

Milky, alkaline to litmus. Much albumin. 
Filled with casts. Bloody tinge to 
urine. 

Milky, alkaline to litmus. Much albumin. 
Filled with casts. Bloody tinge to urine. 
Animal dies. 

i.o gram of faeces lost. It is noted that the 
albumin reactions as obtained with cold 
nitric acid applied to the filtered acidified 
urine are not as intense as in the albuminu- 
rias induced by acid injections. (Less al- 
bumin ?). 



Total urine since beginning injection 18.9 c.c. 
Autopsy. — Weight 2187 grams! No fluid in the cavities. In- 
testinal contents seem somewhat more fluid than usual. Kidneys are 
firm, apparently somewhat swelled, and do not bleed easily. 
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Experiment i6. — White rabbit; weight 191 1 grams. Fed hay, 
oats, com, and greens. In the course of the experiment there are 
injected at a uniform rate 185 c.c. of the following mixture: 225 c.c. 
i^ normal NaOH plus 15 c.c. f molecular NaCl. 



Time. 



215 
2.30 

2.45 
3.00 

3.15 



3.45 
4.00 

4.15 
4-25 

4.30 



Amount of 
urine in 

cubic centi- 
meters. 



Remarks. 



Catheterized. Turbid, dark amber, acid. No 

albumin, no casts. 
Turbid, dark amber, acid. No albumin, no 

casts. 
Weighed. Injection into ear vein begun. 
Urine as before. 
Neutral to litmus. Clearer. Small amount of 

albumin. Many hyaline casts. Some have 

coarse granules in them. 
Urine clear as water. Many hyaline casts. 

Some have coarse granules in them. 
Urine clear as water. Only a few casts can be 

found. Albumin present. 
Weakly alkaline. Albumin present. Isolated 

casts only can be found. 
Albumin present. No casts can be found. The 

urine has a pink tinge (haemoglobinuria). No 

red blood corpuscles microscopically. 
Injection stopped. 
Faintly alkaline. Clear, pink, no casts, no red 

blood corpuscles. Albumin present. Animal 

released. Seems entirely normal, and eats at 

once. Weight 2000 grams! 
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Experiment 17. — White rabbit; weight 2177 grams. Fed hay, 
oats, com, and cabbage. In the course of the experiment there are 
injected at a uniform rate 240 c.c. of the following mixture: 225 c.c. 
A normal NaOH plus 15 c.c. f molecular NaCl. Injection made 
into ear vein. 



Time. 



1.50 

2.CX) 

2. IS 
2.30 



2.45 



3.00 
3. IS 

3.30 



3.4s 



4.00 



4. IS 
4-30 

4.45 
5.00 

5. IS 



Amount of 
urine in 
cubic cen- 
timeters. 



10. I 
I drop 

0.2 'i 



o.S 

0.2 
2 drops 






I.O ^ 



2.8 < 



130 

12.0 
16.0 -< 
19.0 

23.0 



Remarks. 



Catheterized. Turbid, yellow urine. No al- 
bumin. No casts. 
Weighed. 
No albumin. Injection begun. 

Albumin present. Filled with casts, mainly 
hyaline in character, but some are finely 
granular. Much squamous epithelium and 
cell detritus. 

Alkaline to litmos. Albumin and casts as before, 
but all the casts are hyaline except for coarse, 
granular material contained in or attached to 
some. 

Strongly alkaline. Albumin and casts as before. 

Strongly alkaline. Albumin and casts as before. 
The urine has a pinkish tinge (haemoglobi- 
nuria). 

Strongly alkaline. Albumin and casts as before. 
Urine pinkish (haemoglobinuria). Red blood 
corpuscles are found and two microscopic 
blood coagula. This bleeding is attributed to 
traumatism (animal struggled and whipped 
catheter about). 

Urine strongly alkaline. The animal has begun 
to shiver (acid production!) during the last is 
minutes. The previously warm ears are pale 
and cold. 

The urine becomes faintly alkaline, then scarcely 
affects either red or blue litmus. The urine is 
clear like water except for a clouding due to 
(traumatic) blood. Careful search of the sed- 
imented urine reveals only an occasional cast. 
The animal is shivering constantly. It is 
killed. 



Total urine since beginning injection, 87.7 c.c. 
Autopsy. — Weight 2326 grams! The peritoneal, pleural, and 
pericardial cavities are dry. The kidneys are soft and bleed a normal 
amount. A few pinpoint haemorrhagic spots are found in the 
bladder. 
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2. We need not, however, go outside of the body in 
order to get a sufficient amount of add to so upset our 
neutrality mechanism in the kidney as to lead to an albumi- 
nuria. As is well known, large amounts of acid (especially 
lactic acid) are produced in the muscles when these con- 
tract. If the muscle works under physiological conditions 
and not too fast, the acid as formed may be largely oxidized 
in situ. But if the muscle works more rapidly then more 
acid is produced than can be oxidized in the muscles and 
so in the higher animals some passes unchanged into the 
blood, with this to the kidneys, and then out in the urine. ^ 
It is evident that the opportimities for such an accumula- 
tion of acid in the body become the greater the more 
rapidly and the harder the musculature of the body works, 
and we should add, the more defective the oxygen supply 
to the working muscles, for this element is necessary for 
the proper oxidation of the acid in the body. Now such a 
combination of hard work with a (temporarily) defective 
oxygen supply to the active muscles is furnished whenever 
the organism engages in exercise that calls for more than 
usual effort. We are therefore not surprised to find that 
soldiers after prolonged marches, women in labor, Marathon 
nmners, etc., give evidences of an albuminuria when ex- 
amined after such exertions.^ The amount of exercise 
needed to bring about such albuminurias is really sur- 
prisingly low, as is indicated by the following: 

Experiment i8. — Seven trained athletes just before entering 
upon a game of basket ball were asked to void their urine into a 
series of flasks. At the end of the game which lasted one and a half 

^ Trasaburo Araki: Zeitschr. f. physiol. Chemie, 19, 422 (1894), where ref- 
erences to his earlier papers may be found; Hoppe-Seylefy ibid 19, 476 (1894); 
Fletcher and Hopkins, Journal of Physiology, 36, 247 (1907). 

2 W. Leube: Virchow*s Arch., 72, 145 (1878); G. Edlefsen: Centralbt. f. d. 
med. Wissensch., 762 (1879); C. von Noorden: Arch. f. klin. Med., 38, 205 
(1886). 
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boure they voided their urine a second time into a second series of 
fflasks. Heller's test was then applied to the various specimens of 
urine. While none of the players showed any trace oj albumin in his 
urine before the play, all gave strikingly marked reactions after the game. 
The results o£ the tests applied to the urines voided after the game 
ate shown in Figs, loand ii. The first four tubes are photographed 



i 




against a white background, the three of Fig. n against a black. The 
faint albumin ring present in the tube on the extreme right of Fig. ii 
rcely shows in the photograph. Interestingly enough, this specimen 
urine came from a player who was in the game but five minutes. 
Experiment 19. — Five trained athletes shortly before engaging 
in a match game of basket ball void their urine into a series of flasks. 
All the urine voided during the succeeding 1} hours during which the 
game is played is collected in a parallel series of flasks. In none of 
the control urines with the exception of that of Player IV arc there 
found albumin or casts. This player had found it necessary before 
coming to the game to rush about town making train and street-car 
connections and had moreover had a "cold" for three days previ- 
ously. After the game all the players showed an albuminuria and a 
great many granular, hyaline, and mined casts. The albumin and the 
casts in the previously affected individual were markedly increased. 
The findings are illustrated in Fig. 12 and in the appended Table III, 
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The five tubes on the right ahow the results of applying the cold 
nitric acid test to the urine after the game. The tube o 
left shows the albuminuria csisting in Player IV even before entering 
the game. The quantitative estimations in the Esbach tubes y 




um 



i.li - • 



Fig- 12. 

carried out in the ordinary way using Tsuchiya's^ phosphotungstic 

acid reagent. The photograph was made after the tubes had stood 

for only 6 hours. The readings in the table were made after 24 hours. 

TABLE III. 

Befobe the Gaue. 



Player 


arine^ircubic 


Nitric add test. 


Cuts. 


II 

III 

IV 
V 


■1 i 

47 
134 


Negative 

Positive 1 
Negative 


None 

Occasional granular 
and hyaline 
[/on. 



» Tsmhiya: Centralbl. f. inn. Med., 29, 105 (15 
Phosphotungstic add, 1.5 grams. 
Concentrated hydrochloric add, s- 
Alcohol 
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After the Gaue (ij Hoite Period). 





Amount of 


Nitric add 






Albumin 


PI.y«r 




Casts. 


















I 
II 
III 

IV 
V 


l6S 
3S 


Positive. 


Many hyaline, 
granular, and 


0-6 

3-3 


0.214 
0.080 


94 




present in all. 


5° 


r,rs 












A«. 0..63 



A remarkably short period of hard athletic work suffices 

produce a great albuminuria, as the following taken 

from many such observations 

shows: 

Experiment 20. — B , a 

well- trained aod expert Uni- 
versity ciinner ran a quarter- 
mile race. Befori; starting he 
Voided 54 c.c. of urine wliich on 
examination showed no albumin. 
After his race (time: 58 seconds!) 
lie voided 59 c.c. of urine in which 
much albumin was found. In 
Fig. 13 are shown the results of 
the albumin tests as apphed to 
the two samples of urine. In the 
two tubes on the right the cold 
nitric acid test has been applied 
to the urines; in the tube on the 
left a quantitative estimation has 
been carried out in an Esbaeh 
tube with Tsuchiya's phospho- 
tungstic acid reagent. ''"'■ '3- 

3. A condition in the body entirely analogous to that 
produced voluntarily by the athlete in his athletic activi- 
ties is created through any uncompensated heart lesion or any 
disease of the lung of such a character as to materially inter- 
fere with the proper aeration of the blood, Either of these 





J 
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conditions interferes with the proper escape of carbon 
dioxide from the blood (and so from the ceUs in which this 
is produced).^ But they do more than this, they place the 
organism as a whole in a state of lack of oxygen, and as a 
necessary consequence of this we know from the studies of 
Trasaburo Araki,^ Hermann Zillessen,^ and P. von Terr ay * 
that we get an abnormal production and accumulation of 
other acids, notably lactic and oxalic acids, in the tis- 
sues. Heart or lung lesions therefore are potent to lead 
to that same abnormally high acid content of the cells of 
the kidney that we previously found created through the 
direct injection of acids, or the hard work of the athlete, 
and so we are prepared to find in these pathological states 
of the heart and lung that albimiinuria is again a common 
consequence. As a matter of fact the association of 
" nephritis '' or ^^Brighfs disease " with heart lesions of 
the most varied kinds, or pathological conditions in the 
limg (manual compression of the thorax, pleurisy with 
effusion) that reduce its ventilation area sufficiently, is so 
constantly observed that it is taken for granted clinically. 

4. It requires no special comment to recognize that a 
whole series of pathological states such as the severer 
anaemias, carbon monoxide poisoning,^ and epileptic seiz- 
ures, which at first sight seem to have nothing in common 
with each other, contain within themselves all the elements 
necessary for the development of an albuminuria. The 
severe anaemias (leukaemia or pernicious anaemia) merely 
constitute further ways of interfering with a proper oxygen 

* Strassburg: Pfluger*s Arch., 6, 94 (1873); -4. Ewald: Arch. f. (Anat. und) 
Physiol., 663 (1873); 123 (1876). 

* T. Araki: Zeitschr. f. physiol. Chemie, 16, 335 and 546 (1891); 16, 453 
(1892); 17, 311 (1893); 19, 422 (1894). 

* H. Zillessen: Zeitschr. f. physiol. Chemie, 16, 387 (1891). 

* P, von Terray: Pfluger*s Arch., 66, 393 (1896). 

^ G. Thompson: Trans. Assoc. Am. Physicians, 1902; WiUiam Ravine: Per- 
sonal Communication. 
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supply to the tissues. Both are accompanied by an 
abnormal storage and production of add m the tissues 
as evidenced by Felix Hoppe-Seyler^s ^ and T. Irasawa^s ^ 
chemical analysis of the urine, and R. von JakscKs ^ titrations 
of the blood in cases of severe anaemia. An abnormal acid 
production in carbon monoxide poisoning has been proved 
by T. Arakiy^ E, Munzer and P. Palma;^ in epilepsy (severe 
muscular exertion with defective breathing) by Araki and 
E. Mendel. As clinicians well know, the existence of an 
albuminuria in any of these pathological states is usual. 

5. The aetiological importance of " cold " (in the strict 
sense of the word as a lowering of the body temperature 
and imaccompanied by an infection) in the production of 
an acute nephritis, or in the lighting up of a chronic one 
that has slumbered for a time, has always been insisted upon 
by the older observers. This view finds a rigid scientific 
support in our present knowledge of the physiological 
effects of low temperature upon the warm-blooded animals. 
Of these none is more characteristic than the rise in the 
acid content of the cells of an animal so exposed.^ In this 

* F. Hoppe-Seyler: Zeitschr. f. physiol. Chemie, 19, 473 (1894). 

* r. Irasawa: Zeitschr. f. physiol. Chemie, 16, 380 (1891). 

* R, von Jaksch: Klinische Diagnostik, Funfte Aufl. 2. Berlin, 1901. 

* T. Araki: Zeitschr. f. physiol. Chemie, 15, 335 (1891). 

^E. Munzer and P. Palma: Prager Zeitschr. f. Heilk, 16, (1894). 

* See Araki: Zeitschr. f. physiol. Chemie, 16, 453 (1892). On the basis 
of this same acid production we can with the greatest ease explain the pre- 
cipitation of an attack of haemoglobinuria in the cases of so-called paroxys- 
mal hsemoglobinuria when these patients take a cold bath, are exposed to 
cold, etc. The acid produced under these circumstances rises to the point 
where it leads to a haemolysis of the patient's red blood corpuscles. This 
view is supported by the fact that it is possible to precipitate an attack of 
hemoglobinuria for diagnostic purposes quite as easily through temporary 
obstruction of the circulation in the arm by applying a band about it (ac- 
cumulation of carbon dioxide and production of other acids due to a lack of 
oxygen), as through the customary immersion of the extremities in cold 
water. The essential nature of the paroxysmal haemoglobinurias would 
seem to reside in the lesser resistance which the red blood corpuscles of such 
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way do we find a ready explanation of why such trivial ex- 
posure to cold as is produced by a cold bath leads, in not a 
few individuals, to the appearance of albumin in the urine. 

6. Thus far we have discussed only general conditions — 
conditions affecting the whole animal — that are capable of 
inducing an abnormal storage or production of acid in the 
body, and so of inducing an albuminuria. We will now 
consider a series of more local conditions that bring about 
the same result. 

Instead of interfering with the normal action of the heart 
or limgs an effective state of lack of oxygen in the kidney 
can, of course, be induced by direct interference with the 
normal blood flow through this organ (see Experiment 33). 
Experimentally such a condition is easily established by total 
or partial ligation of either the arterial or the venous blood 
supply of this organ, a state that has its clinical parallel 
in such affections as partial or complete occlusion of the 
renal vessels through arteriosclerosis, thrombosis, embolism, 
or the pressure of tumors, etc., upon these vessels. But as 
the experiments of T. Araki and H. Zillessen have shown 
such an interference with the normal blood supply (oxygen 
supply) to any of the parenchymatous organs is followed 
immediately by the accumulation of acids in the affected 
tissues. Do we now find that in such local circulatory 
disturbances of the kidney we get an albuminuria? That 
we do is, of course, known to everyone — it constitutes, 
since Max Herrmann's ^ experimental studies, one of the 

patients have to such a haemolytic agent as an acid. The resistance to 
such a haemolytic agent is enormously increased by the addition of various 
salts to the blood, as Oscar Berghausen has shown. This fact is not only of 
theoretical interest, as I have tried to show in discussing the nature of 
haemolysis [Fischer: Kolloid Zeitschr. 5, 146 (1909) or (Edema, 166 (New 
York, 1910)], but of direct therapeutic use in the treatment of these cases of 
hsemoglobinuria (diet rich in alkalies, administration of calcium salts, ^etc). 
* Max Herrmann: Sitzungsber. d. Wiener Acad. Math.-phys. Klasse, 
66, (1861). 
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classical facts of pathological physiology; it is attested to 
by the experience of any medical diagnostician ; it is the bug- 
bear of surgeons who operate on the kidney and find a tem- 
porary closure of the renal vessels expedient or necessary.^ 
7. Instead of interfering directly with the oxygen supply 
to the kidney by procedures which interfere with the blood 
supply to this organ, we can bring about the same result in 
a more subtle way by giving the kidney parenchyma its 
normal oxygen supply, but by so interfering with the 
chemistry (enzymatic processes) of the cells themselves 
that make up the kidney as to render these incapable of 
utilizing in proper form the oxygen that is freely supplied 
them. So far as the end result is concerned, it matters 
little, of course, whether we interfere with the normal oxida- 
tion, for example, of the carbohydrates of the living cell 
into carbon dioxide and water by shutting off the oxygen 
supply to the cell and so halting the decomposition of the 
carbohydrates when these have been changed to lactic, 
oxalic, formic, and other acids (saccharinic acids) ;2 or 
whether we do nothing about the oxygen supply but intro- 
duce something into the cell which prevents the oxidation 
of the lactic acid as formed to carbon dioxide and water 
(or more probably the mother substance of the lactic acid 
glycerine aldehyde).^ The cells of the living body in the 

^ For a discussion of the methods to be employed in combating the evil 
consequences of such temporary closure see Part IV dealing with the treat- 
ment of nephritis. 

' Tlie chemical aspects of this problem of the formation of adds from 
carbohydrates in the absence of oxygen are discussed by Fdix Hoppe-Seyler: 
Benchte d. deut. chem. Gesellsch. 4, 346 (1871); H, Kiliani: ibid^ 16, 701 
(1882); Duclaux: Compt. rend., 94, 169; Schiitzenberger: ibidy 76, 470; 
BuchncTf Meisenheimer, and Schade : Benchte d. deut. chem. Gesellsch., 39, 
4217 (1906); /. U, Nef: Liebig's Annalen, 367, 214 (1907). The biochem- 
ical aspects of this same problem are discussed in the papers on lack of 
oxygen ahready referred to on pages 48 and 49. 

* In this connection see the hiteresting work of R. T, WoodyaU: Journal 
of the American Medical Association, 66| 2109 (1910). 
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end get into the same state whether they have their oxygen 
supply cut oflF, or whether this is not interfered with, but 
they are ''poisoned" in such a way as to be unable to 
utilize this oxygen as normally. 

As has been shown particularly well by T, Araki, a large 
number of poisons lead to the same state of lack of oxygen, 
with its associated abnormal production and acciunulation 
of acids in the tissues, as do the grosser interferences with 
the oxygen supply to the various organs or the body as a 
whole, that have already been described. And so it can- 
not surprise us to discover that Araki' s list of poisons — 
poisons utilized to show that an abnormal acid production is 
the constant accompaniment of a state of lack of oxygen in the 
tissues no matter how produced — is identical with the list of 
poisons familiar to any laboratory or clinical worker who has 
busied himself with the problem of the toxic nephritides: 
metallic salts, such as those of arsenic, uranixmi, chromiirai, 
and lead; alkaloids, such as morphine, cocaine, and strych- 
nine; anaesthetics, such as alcohol, ether, and chloroform; 
imclassified poisons, such as amyl nitrite, the cyanides, and 
phosphorus. 

8. In concluding this section we need to discuss the 
albuminurias encountered in three conditions which not 
only are readily interpretable on the basis of our conten- 
tion that albuminuria results whenever abnormally great 
amounts of acid accumulate in the kidney but give this 
contention valuable support. 

Since Rudolph Virchow^s description of the condition 
fifty years ago, the albuminuria of the newborn constitutes 
a matter of common knowledge to every paediatrist. It 
occurs in perfectly healthy infants as a transitory phenome- 
non, is regarded as " physiological," and to it ordinarily no 
clinical importance is attached. Whence comes it? The 
condition is most commonly found in " hard " labors, when 
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the cord prolapses, in breech presentations, etc., all of 
them conditions which mean a state of more than the 
normal lack of oxygen in the organism of the child during 
the process of its birth* Even normal labor means of 
course a decided interference with the circulation of the 
infant, — is it not in this fact and the associated accumu- 
lation of carbon dioxide and other acids in the blood that 
the cause of the first respiration is to be sought, as Zuntz 
has shown? DiflBicult labors mean in toto only a more than 
usual interference with the circulation of the child. It is 
entirely a matter of definition as to just how much of this 
we will accept as " physiological." But when we have thus 
connected the development of the albuminuria with a dis- 
turbance in the general circulation of the child then we 
have made it, at the same time, a mere subheading of the 
albimiinurias discussed in paragraph 3 of this section (page 
47), and the albuminuria is " physiological " only as we will 
accept little or great interference with the circulation in the 
infant during its birth as " physiological." 

Albuminuria is the constant accompaniment of salt starva- 
tiofiy be this a complete salt starvation or only such a par- 
tial one as is induced by eliminating completely the sodium 
chloride from the food. Under this same heading is to be 
classed the albuminuria consequent upon the excessive con- 
sumption of water low in salts. The latter washes the salts 
out of the body (see Section 4 of Part III) and so leads 
indirectly to the same state as that induced by a lack of 
salts in the diet. The effect of a salt-free diet is twofold. 
In the first place it leads to the accumulation of adds in the 
tissues.^ Other things being equal, we have on this basis 
alone therefore a reason for the albumin going into solution 
(and so an albuminiuia) when salts are withheld from the 

^ G, Bunge: Zdtschr. f. Biol., lO, iii (1874); see also /. Forster: ibid, 9, 
^7> 21^ (1873) » ^* Lunin: Zeitschr. f. physiol. Chexnie, 69 31 (1881). 
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^et. But the salts act in yet another way. We found, in 
detailing the experiments on the " solution '' of fibrin and of 
gelatine in adds, that this tendency of the colloidal gels to 
go into solution in a given concentration of acid is greatly 
inhibited through the presence of all salts, even neutral salts 
incapable of an effect that might be construed as due to a 
mere neutralization of the acid. Through the withdrawal 
of salts from the tissues, whether by salt starvation or 
through leaching these out with water, we favor therefore 
the tendency of the proteins to go into solution in two ways: 
not only do we render possible an abnprmal production or 
accumulation of acids in the tissues, but we take away at 
the same time the effect of the salts in reducing the tend- 
ency of the colloids to go into solution in such acids as 
may be abnormally present, or those which, like parbon 
dioxide, are normally produced in th^ tissues. 

9. If now albuminuria represents merely that simple 
" solution " of the albumin of the kidney substance itself 
in the urine, or if, in other words, it does not come from 
the blood (except in that indirect way in which the pro- 
teins of any cell come originally from the blood), then 
albuminuria cannot be that strange and specific thing 
which as clinicians we are likely to make it. Any cell must, 
under conditions similar to those existing in the cells of the 
kidney when this is nephritic, be capable of serving as a source 
of albumin to a surrounding liquid medium, and so be capable 
of being responsible for a state which in the kidney goes by the 
name of " albuminuria,^^ A little thought will show that 
such actually is the case. 

Any worker in the biological sciences is familiar with the 
ancient fact that "dead" organisms, be these unicellular 
or multicellular, allow the escape of albimtiin firom then^. 
A frog or fish living in his aquarium does not impart an 
albumin reaction to the water in which he lives. But let 
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him die and in a few hours the previously clear water gives 
a positive result when tested for albumin, and this reaction 
becomes the more intense as time goes on. What happens 
is, of course, that after death the tissues become add in 
reaction, and so some of the protein now goes into "solu- 
tion " in the surroimding mediimi. 

But we need not wander so far away from the manmaals, 
or in fact the living animal itself, in order to show that 
"albuminuria" is not the specific thing we think it. As 
surgeons well know, the normal intestinal juices scarcely 
yield an albimiin test, yet the fluid contained in a strangu- 
lated hernia or a volvulus is rich in albimain. Here the 
interference with the circulation to the gut, produced 
through the strangulation or the twist, has placed a section 
of the bowel in a state of lack of oxygen; it develops in 
consequence an abnormally high acid content, and so some 
of the proteins of the gut wall go into "solution" — in 
other words, we get in the bowel what in the kidney is 
called albuminuria. 

Analogous conditions exist for any of the parenchym- 
atous organs. When any organ is placed under conditions 
which lead to an increase in its acid content, a state analo- 
gous to the albuminuria of the kidney results. The lymph 
coming from a muscle that is made to work hard has a 
higher albumin content than that coming from this same 
muscle when at rest, and when the circulation through the 
liver is impeded (I should say oxygen supply through the 
hepatic artery is interfered with), either through ligation of 
the inferior vena cava or obturation of the thoracic aorta, 
the albumin content of the lymph coming from this organ 
begins to rise as E, H. Starling'^ has clearly shown. 

*£. H. Starling: Jour, of Ph)rsiology, 16, 224 (1894); 17, 30 (1895); see 
also Bayliss and Starling: ibidj 16, 159 (1894). 
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II. THE MORPHOLOGICAL CHANGES IN THE 

KIDNEY. 

I. Introduction. 

Anyone who has on the one hand busied himself with 
the clinical, or as we might better say, the biochemical, 
aspects of nephritis, on the other with the morphological 
aspects of this same problem, as this has been developed for 
us during the last two or three decades, must be struck 
not alone by the fact that the two have grown up practi- 
cally independently of each other, but that they have made 
but slight efiFort to find common ground. 

As a matter of fact, when we attempt to find a con- 
nection between the comparatively simple biochemical 
characteristics of nephritis and the elaborate morphological 
analyses of the organs from patients who have clinically 
shown the biochemical marks of a nephritis, this is at first 
sight not easy. Even if we ignore the fact that much of 
that which is supposed to characterize nephritis morpho- 
logically has nothing to do with the albuminuria, the 
changes in the secretion of water, the changes in the secre- 
tion of dissolved substances, etc., which are the distinguish- 
ing marks of a nephritis biochemically, there still remains 
an apparent lack of connection between the facts, to which 
any clinician or pathologist will testify, namely, that indi- 
viduals may die of an acute BrigMs disease and show sur- 
prisingly little macroscopic or microscopic change in the 
kidney, while others, never affected with any symptoms 
referable to the urinary system, may show on autopsy the 
infant-sized kidneys of chronic interstitial nephritis. And 
yet if we will but free our minds from the erroneous con- 
clusions to which the temptations of elaborate fixing and 
staining methods and high power microscopes have led us, 
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it is an easy matter to see that all the morphological 
changes that occur in a kidney, the seat of an acute or 
chronic nephritis, are fimdamentally simple in character, 
and that they are easily brought into connection with the 
clinical manifestations of the disease. We will discover at 
the same time that the essential morphological changes of 
acute and chronic nephritis were recognized and a satis- 
factory classification of the nephritides on morphological 
groimds was made decades ago, more especially by Weigert,^ 
and that a classification of the nephritides on the basis of 
pathological physiology brings us in these modem days 
back to yet older teachings, to those of Frerichs,^ for 
example, who regarded all the nephritides to be in essence 
the same. 

The morphological changes that occur in the kidney, 
which any pathologist will accept as characteristic of the 
acute forms of nephritis, and for the recognition of which 
no elaborate histological technique is at all necessary, are: 

1. An increase in the size of the kidney, traceable on the 
examination of fresh, imfixed, and imstained cells, back to 
an increase in the size of the individual cells and tissues 
composing the kidney. 

2. A loss of the normal color of parts or all of the kidney 
which assume a less glistening, drier, and more opaque 
(boiled) look. On microscopic examination this change is 
foimd to be associated with the appearance of granular 
substances in the cells of the affected portions of the kidney. 
This change in color, taken in conjimction with the increase 
in the size of the kidney, constitutes the "cloudy swelling" 
of the pathologists. 

3. The appearance of blood corpuscles extravascularly. 

* The most accessible of Weigert*s papers on nephritis appear in Virchow's 
Archiv during the years i860 to 1875. 

* French: Die Bright'sche Nierenkrankhdt. Braunschweig, 1851. 
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They may be found in the tissues of the kidney itself, or in 
the spaces about the glomerular tufts and in the urinifer- 
ous tubules. 

4. Evidences of a faUing apart of the kidney as a whole 
and of a disintegration of the individual cells of the kidney. 
Under this heading are grouped not only the gross destruc- 
tive lesions observed in the kidney, such as the rupture of 
capillary tufts, but the separation of individual and groups 
of cells from their attachments in the glomeruli, Bowman^s 
capsule and the uriniferous tubules (formation of casts). 

This catalogue of morphological changes as given for acute 
nephritis, or as we might better call it acute parench5an- 
atous nephritis, holds with but small modification for the 
chronic parenchymatous forms also. The chronic forms 
show all the changes of the acute with certain others added 
to them, notably a " fatty degeneration," and the develop- 
ment of a certain amount of scar tissue. But where are we 
to put the chronic interstitial type of nephritis? 



2. The Relation Morphologically of the So-called Chronic 
Interstitial Nephritis to the Parenchjrmatous Types. 

The most apparent difference between the parenchyma- 
tous forms of nephritis and the chronic interstitial resides 
in the difference in the comparative sizes of the organs as 
a whole in the two conditions. While the former is larger 
than normal, the latter is smaller. And yet this does not 
constitute the most characteristic difference between the 
two. This is rather to be sought in the way in which 
the two pathological states are brought about. 

In the frankly parenchymatous forms of nephritis the 
whole kidney is usually affected at once and, on the whole, 
equally. If the kidney cells are sufficiently damaged, and the 
patient dies, we find on autopsy the familiar large kidney. 
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In chronic interstitial nephritis the ultimate picture is pro- 
duced through a gradual but complete destruction of one 
piece after another of the kidney parenchyma, with re- 
placement of the defect with connective tissue. The por- 
tions of kidney involved in this localized destruction of kidney 
parenchyma show all the signs characteristic of parenchym- 
atous nephritis. Between these localized areas of paren- 
chymatous nephritis the kidney tissue is healthy. When, 
now, we remember that less than one-third of the total 
kidney substance is necessary for the maintenance of life, 
it is easy to see why a patient with chronic interstitial 
nephritis nms along in a fairly normal way. The de- 
struction of the kidney occurs so very slowly that little 
albumin appears in the urine, and casts only in small num- 
bers. So the patient may die without his kidney state 
ever having been recognized, or the symptoms of intoxi- 
cation characteristic of removal of kidney substance down 
to the physiological minimum may be the first to draw 
our attention to the pathological state, clinically. 

We shall have occasion to return to all this later. For 
the present it is sufficient to merely emphasize the fact 
that a chronic interstitial nephritis is in essence also a paren- 
chymatous nephritis, — a slow-going but progressive localized 
parenchymatous nephritis resulting in death and loss of the 
involved portions of the kidney, and resulting ultimately in a 
picture which is best described by calling it an atrophy of the 
kidney. The patient with chronic interstitial nephritis is, 
therefore, in the same position as an animal that has had 
its kidney substance progressively diminished in amount 
by successive operations and ablations of kidney paren- 
chyma. The man who has gone through life without signs 
or symptoms of kidney disease, who dies of other causes 
than kidney disease and shows on the autopsy table what, 
as morphologistSf we call chronic interstiti?! nephritis, is 
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simply like the animal that has suJBFered a great reduction 
in total kidney substance, but has not yet reached the 
physiological minimum compatible with life for that animal 
imder the conditions imder which it has to live. What is 
left of kidney parenchyma to man or animal is still physi- 
ologically active and physiologically adequate. Such a 
biological contention finds its morphological support in 
the fact that the parenchyma of such (morphologically) 
chronic interstitial types of nephritis shows little or no 
change either macroscopically or microscopically ("small 
red kidney'')- The presence of the connective tissue in 
the kidney is an accident, it is scar tissue, and whatever 
importance we may care to attach to it morphologically, 
this is no more any indication of the physiological state of 
the kidney parenchyma that is left than the scar which re- 
pairs and serves to reunite the ruptured ends of a muscle 
is any index of the physiological efi&ciency of that muscle. 

With this we have disposed of the apparent difference be- 
tween parenchymatous nephritis and what is called chronic 
interstitial nephritis so far as differences in the sizes of 
the kidney as a whole are concerned. At the same time 
we have indicated why what parenchyma is left in the 
(morphologically) chronic interstitial nephritis may look 
fairly normal both macroscopically and microscopically. 
Not until larger portions of the kidney, or maybe ail that is 
left of the organ, shows the changes characteristic of the paren- 
chymatous types of nephritis {^^ small gray kidney ^^), do we 
have added to the morphological picture of chronic interstitial 
nephritis, as already described, the increase in the size and 
changes in the color of the individual cells of the kidney, and 
franker evidence of albumin, blood, and casts in the urine, 
as listed above, in discussing the parenchymatous types of 
nephritis. 

In thus getting the chronic interstitial forms of nephritis 
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back into a group with the frankly parenchjnmatous forms, 
one point remains undiscussed, and that is the association 
of an oedema and a diminished secretion of urine with the 
one form, while a lack of oedema and an (so-called) increased 
urinary output go with the other. But these physiological 
phenomena can also be easily explained, as will be done 
later. 

Let us now discuss the morphological changes observed 
in the nephritic kidney as listed above, seriatim. 

3. The Changes in the Size and in the Color of the Kidney 

in Nephritis (Cloudy Swelling). ^ 

§1. 

While we shall later find ourselves compelled to discuss 
these two changes in the kidney separately, we will first 
take them up together because it is in this form, under the 
caption of cloudy swelling, that they have been chiefly 
discussed by the pathologists. 

As is familiarly known, we are indebted to Rudolph 
Virchow not alone for a first clean-cut description of this 
cloudy swelling as it occurs in the kidney (and other 
parenchymatous organs), but for a first attempt to analyze 
its nature. Virchow held cloudy swelling to be " a kind 
of acute hypertrophy with tendency to degeneration," a 
phrase which has found its way into even our most modern 
textbooks of pathology. But while such a phrase still 
serves many as a satisfactory characterization of the 
condition from a biological standpoint, it means nothing, 
of course, from the standpoint of its physicochemical 
analysis. Toward the physicochemical analysis of cloudy 
swelling Virchow contributed the important suggestion 
that the cause of the granule formation in the cells is due 

^Martin H. Fischer: Kolloid Zeitschr., 8, 159 (191 1). 
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to a change in their albuminous constitution. He based 
this conclusion upon the fact that the granules are soluble 
in acids and alkalies, and not in ether, thereby distin- 
guishing them from fat deposits in the cells (fatty degenera- 
tion) which at times mimic in general appearance cells 
affected with cloudy swelling. For the increase in the size 
of the cells Virchow gave only the biological explanation of 
an " increased irritation '' of the affected cells, caused for 
example by the products of an infectious disease, in conse- 
quence of which they were made to take up " excessive 
amounts of nutrient material." 

That cloudy swelling represents a change in the albumi- 
nous constitution of the cell seems never to have been 
questioned. Eduard Rindfleisch ^ accepted this belief and, 
moreover, expressed himself of the opinion that cloudy 
swelling was " passive " in its nature and due to " a kind 
of corrosive action in consequence of which the albuminous 
matters, held in solution by the protoplasm, undergo 
coagulation and become visible as minute granules.'' In 
1882, Julius Cohnheim ^ subjected Virchow^s teachings to a 
rigorous critique. That the process of cloudy swelling in- 
volved the albuminous constituents of the cell he did not 
question, but he perpetuated a conclusion (erroneous as we 
shall see) of Virchow , when he wrote, ''Of course we must 
deal here with a protein that is different from that which 
is normally present in the cell protoplasm ... as we 
could not otherwise account for the optical difference." 
But Cohnheim, too, expressed the possibility of cloudy 
swelHng representing " a spontaneous precipitation in solid 
form, or the coagulation of a previously fluid protein." 

^ Eduard Rindfleisch: Pathological Histology. Translated by Baxter , 30. 
London, 1872. 

2 Jiditis Cohnheim: Allgemeine Pathologic, Zweite Auflage 1, 662; 2, $^o, 
Berlin, 1882. 



NEPHRITIS 63 

What underlies such a change in the albuminous consti- 
tution of the cell, he did not attempt to say, but he showed 
very conclusively that the causes proposed by older writers 
were questionable if not entirely inadequate. Thus he 
showed that the fever accompanying the various infections 
liable to be accompanied by a cloudy swelling could not 
by itself be the cause of the change, by calling attention to 
the well-known fact that cloudy swelling may be absent in 
cases that have run a high fever, or present in conditions 
not associated with an abnormal rise in temperature. 

In such a half-hypothetical state did the subject of 
cloudy swelling remain until 1901, for in spite of various 
discussions of the subject, no clear-cut advance was made 
either toward defining more precisely what cloudy swelling 
is, nor yet in discovering a something common to all con- 
ditions associated with cloudy swelling, which might justly 
be regarded as its fimdamental "cause." At this time 
H, J. Hamburger ^ reported a series of observations on iso- 
lated liver, kidney, and spleen cells which served to establish 
more firmly what can justly be regarded as little more than 
lucky speculation on the part of the older writers. Ham" 
burger applied to these cells some earlier observations made 
on red and white blood corpuscles. In a study of the 
latter he had foimd that various acids, including carbon 
dioxide, bring about an exchange of substances, including 
water, between the red and white blood corpuscles and the 
serum in which they are contained, ynder the influence 
of adds all these cells take up water from their surround- 
ings. He paralleled this with the findings of previous ob- 
servers that, in fevers of the most varied origins, acids are 
produced and the *' alkalinity" of the blood is reduced, and 

*F. /. Hamburger: Osmotischer Druck und lonenlehre, 8» 49 (Wies- 
baden, 1904), where references to his earUer articles may be found. See also 
Karl Landsieiner: Ziegler's Beitr^e, 83, 237 (1903). 
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so concluded that in this acid production resided the cause 
for the enlargement of the cells in cloudy swelUng. Just why 
adds bring about any enlargement he does not state defi- 
nitely, though changes leading in the aggregate to an in- 
crease in the osmotic pressure of the cell contents are held 
mainly responsible. Hamburger then points out that the 
white opaque appearance of isolated kidney, liver, and spleen 
cells exposed to dilute adds is identical with that of cells 
affected with cloudy swelling and discovered post mortem. 
Cells treated with an acid are studded with granules, as 
are the cells showing a cloudy swelling that are foimd post 
mortem, and to prove that the granules are similar in 
character in both, and represent albumin precipitates, he 
calls attention to the fact that the granules which he has 
made appear through a weak acid dissolve again as the 
add concentration is increased. An analogue of the pro- 
duction of the granules in the isolated parenchjona cells 
Hamburger foimd in the precipitation of albumin from a 
diluted blood serum when an acid is added to this. 

The first great value of Hamburger^ s studies resides in the 
fact that he has detailed experiments which show that all 
the necessary elements for cloudy swelling reside in the 
parenchjona cells themselves, and that he has pointed out 
that what is added through an infectious disease (or as we 
might say in order to make our contention more pointed, 
any condition which is capable of inducing a nephritis) 
may be nothing more than a little acid. This simple reason- 
ing of Hamburger does away with the biological terminol- 
ogy that has so long been applied to the subject of cloudy 
swelling, and renders possible an attack upon the problem 
in the light of the simpler concepts of physics and chemistry. 

Since Hamburger's work I know of no contributions to 
the subject of cloudy swelling which have either ques- 
tioned the correctness of his view, that the increased ab- 
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sorption of water by the cell affected with cloudy swelling 
represents an osmotic phenomenon, nor yet any which have 
adduced further evidence in support of the protein precipi- 
tation idea of the granule formation in this condition. As 
the subject is intimately connected with our problem of 
the morphological changes occurring in nephritis, I felt 
that it could to advantage be restudied at this time, es- 
pecially since the acquisitions of colloid chemistry — the 
chemistry of the very substances of which the kidney is 
composed — have furnished us with data and theoretical 
deductions that are of immediate applicability in the 
analysis of this problem. By utilizing these we shall find 
ourselves in a position to give a simpler physicochemical 
explanation for the increased water absorption by the 
tissues in cloudy swelling than is contained in the unsatis- 
factory osmotic explanation of this part of the phenomenon, 
and at the same time we shall learn how the clouding of the 
parenchymatous organs follows the same laws as the pre- 
cipitation of such a simple colloid as casein. In this way 
we shall find a ready explanation of the first two of the 
morphological changes in the kidney catalogued above and 
characteristic of nephritis, namely, the increase in the size 
of the parenchjonatous elements, and their change in color. 
At the same time we shall find that both arise from the 
same abnormal production and accumulation of acid in 
the kidney, — the same condition therefore that we have 
previously held responsible for the albuminuria. 

§ 2. 
We shall first describe a series of observations on the 
artificial production in excised kidneys of the changes 
characteristic of nephritis (production of cloudy swelling) 
which will prove themselves of service in the further 
analjrsis of our problem. The methods employed in these 



66 NEPHRITIS 

experiments were the same throughout. The kidneys of 
healthy, freshly-killed rabbits and guinea pigs were used, 
which after being sliced were distributed into bowls each 
containing lOo c.c. of the necessary solutions. As it is im- 
possible to give absolute values to the various grades of 
grayness and opacity observed in the different solutions, 
one can, in the description of the findings, only compare the 
appearance of a tissue in one solution with that of a similar 
piece in a different solution at the same time. The general 
conclusions from a long series of experiments may be sum- 
marized as follows: 

(a) When slices of fresh kidney are dropped into dis- 
tilled water they slowly swell and at the same time become 
gray. A tone of gray that is readily distinguishable from 
the color of the normal organ appears over the cut surface 
some three or four hours after being dropped into the 
water. This gradually increases in intensity imtil, twenty- 
four hours after the beginning of the experiment, the tissues 
look decidedly gray. For a day or two longer this may 
continue to increase in intensity, but the change from the 
first twenty-four hours is not very marked. As the tissue 
becomes gray it shows an acid reaction to litmus, and this 
acid production in even a small piece of tissue may be 
suflBiciently great to impart an acid reaction to the sur- 
rounding fluid. 

(6) The pieces of tissue swell much more rapidly if they 
are placed in any dilute add instead of in distilled water. 
This is shown in Fig. 14. A has simply been protected 
against evaporation. B has lain for an hour and a half 
in a 0.003 normal hydrochloric add solution. The two 
pictures represent opposite faces of the same cut through 
the kidney. The tissues also become gray sooner in an 
add solution than in distilled water. In 0.005 normal 
solutions of lactic, formic, acetic, tartaric, hydrochloric, 
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I sulphuric, or nitric acids a decided cloudiness is visible in 
I ten minutes after immersion. This cloudiness becomes 
I gradually more marked. After three hours, when the con- 
[ trol in distilled water is just showing a grayness, the slices 
of tissue in the dilute acids are grayer than the controls 
[ appear the following day. The various acids show some 
I difference in the intensity of the cloudiness that they pro- 
\ duce, but this is so much a function of their concentration 




and the time that a table of their relative effectiveness 
■cannot be given to ad\-antage. After another two hours 
the tissues in all the acid solutions are intensely gray. The 
control in pure water is about as gray as the tissues 
placed in the dilute acids were after ten minutes of immer- 
sion. On the following day an ultimate degree of grayness 
(a typical "boiled " appearance) is shown by all the organs 
in the dilute acids. 

Speaking generally, it may be said that when the effects 
of different concentrations of the same acid are compared, 
[the cloudiness develops the more rapidly the greater the 
ttoncentration of the acid. So far as intensity is concerned 
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there is, however, little difference. In the end every acid 
gives the tissues a boiled appearance. With different 
concentrations of nitric acid I found the boiled appear- 
ance after a ten-minute immersion in o.i normal acid. 
In 0.05 normal acid the same appearance was attained 
in an hour; in 0.025, o-oi> 3,nd 0.002 normal in two to 
three hours. 

What has been said of nitric acid holds true in general 
for all acids, though there are more or less specific differ- 
ences with the different acids both so far as rapidity of de- 
velopment and intensity of the cloudy swelling is concerned. 
Acetic acid is particularly interesting. With increasing 
concentrations of the acid there is first an increase in the 
rate and (in units of time) in the intensity of the cloudiness 
produced. If we observe closely, this is seen to be followed 
with increasing concentrations of acid (above o.i normal 
acetic acid) by a stage in which the cloudiness is less than 
in lower concentrations. To see these successive changes 
one must observe especially the superficial portions of the 
tissues. A second clouding can now be obtained by chang- 
ing to one of the "strong'* acids (nitric, sulphuric, or 
hydrochloric) of the same or of a higher normality than 
that of the acetic acid which has brought about the dis- 
appearance of the first clouding. This change from cloud- 
iness to clearness and back again to cloudiness, with 
progressive increase in the concentration of an acid, can 
be followed particularly well under the n icroscope [see {g) 
below]. But even in the sections of tissue kept in the 
" stronger " acids can two such regions of cloudiness sep- 
arated by one of clearness be discerned. I found, for ex- 
ample, that the marked cloudiness of slices of kidney, 
which had been kept for one and one-half hours in concen- 
trations of nitric acid up to 0.005 normal, disappeared when 
the surface of the organ was touched with the ordinary 
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weak acetic add of our laboratory reagents, to reappear 
when dilute nitric add was substituted for it. 

The cloudiness of the tissues obtained in any of the adds 
listed above, if developed in not too high concentrations 
(below 0.005 normal), can also be made to disappear if the 
tissues are placed in equinormal alkali solutions, or in alkali 
solutions of a higher concentration. 

(c) Through the addition of various salts the develop- 
ment of a cloudiness in any acid solution can be either re- 
tarded or hastened. So far as the absorption of water is 
concerned, all the salts have but one effect — they decrease 
the amoimt of the swelling in the acid solution. When to a 
0.005 normal hydrochloric add solution enough of various 
potassium salts is added to make their final concentration 
0.05 molecular, the following is noted. After ten minutes 
immersion it is plainly evident that some of the salts are 
accelerating the effect of the add in produdng the devel- 
opment of the cloudiness, while others are inhibiting it. 
In an hour the differences are very marked. The sul- 
phocyanate, iodide, bromide, and nitrate all increase the 
cloudiness, the first named being the most powerful in this 
respect. Then comes the pure add. Following this comes 
the chloride, the acetate, the tartrate, and the dtrate. 
After three to six hours of immersion the differences are 
still more striking. In the solutions containing the first- 
mentioned salts the tissues are "boiled" in appearance. 
In the pure acid the grayness is well marked. The tissues 
in the solutions containing the chloride and the acetate lag 
somewhat behind the pure acid. In the tartrate a faint 
film is only just visible over the surfaces of the organs. 
The sections in the solutions containing the citrate look 
perfectly normal. In fact, in the two last-named solutions 
the organs retain an almost normal appearance for two to 
three days. 



70 NEPHRITIS 

Similar results are obtainable by using sodium or ammo- 
nium salts in place of the potassimn salts, or lactic, formic, 
or nitric acid in place of the hydrochloric, except that in 
the latter case the absolute rates at which any degree of 
cloudiness is obtained is not quite the same as in hydro- 
chloric acid. 

{d) Various salts accelerate or retard the development 
of a cloudiness in sections of kidney placed in their pure 
solutions, in just the same way as they accelerate or re- 
tard the development of a cloudiness if an acid is added at 
the same time, only the rate of development and the 
absolute intensity of the cloudiness attained is less in the 
pure salt solutions than in mixtures of these with any 
acid. In all salt solutions the kidney slices swell less than 
in pure water. These findings are to be interpreted by 
noting that the excised tissues become acid, so that the 
tissues placed in the pure salt solutions are really in the 
same state as the tissues described in the preceding para- 
graph — the tissues are really in an acid solution plus cer- 
tain salts — only the concentration of add is lower in this 
case than in the previously described experiments. 

{e) Alkalies do not produce a cloudiness of kidney 
parenchyma in any concentration. Sodium, potassium, 
ammonium, and calcium hydroxides were employed in con- 
centrations up to 0.03 normal. The superficial layers of 
the tissue slices "dissolve" in the hydroxides, covering the 
tissues with a clear gluey mass. After two or three days 
the tissues lose their bright normal color, but the grayness 
assumed is only slight. The slices of kidney swell just as 
they do in acid solutions. 

(/) The addition of any salt to the solution of an alkali 
does not lead to any cloudiness of the tissues, though it 
markedly reduces the tendency of the superficial layers of 
the tissues to go into "solution," and the swelling of the 
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tissue fragments as a whole. I have tried the chlorides, 
bromides, iodides, nitrates, sulphates, sulphocyanates, ace- 
tates, tartrates, and citrates of sodimn, potassimn, and 
ammonium in conjunction with the hydroxides of sodium, 
potassium, and ammonium without effect. I have also 
tried a few strontium and barium salts with these 
hydroxides and calcium hydroxide, employing all in 
such low concentrations as to prevent the formation of 
precipitates, but I got no cloudiness of the immersed 
tissues. 

(g) The macroscopic changes observed in the kidney 
when this is immersed in water, various acids, or alkalies, 
in salt solutions or these in combination, show a series of 
interesting parallels microscopically. 

A perfectly fresh scraping from the kidney shows the cells 
to possess a fairly clear protoplasm in which lie but few 
granules. Even after the kidney cells have been kept for 
twenty-four hours (simply in their own moisture, and pro- 
tected against evaporation by being covered) they show no 
change from this appearance. But as soon as water 
touches the cells, especially if the organ has been kept for 
twenty-four hours, or if they are placed in any very dilute 
acid, a grayish film is seen to develop macroscopically, and 
microscopically the cells are now found thickly studded with 
granules. This is the typical histological picture of the 
cloudy swelling described in our textbooks of pathology. 
If now, while such cells are being observed, a little caustic 
soda is allowed to run imder the cover slip, the cells as a 
whole are seen to swell, the granules to become fainter, 
then fewer, and finally to disappear entirely, and if enough 
alkali is added the whole goes into homogeneous 
" solution." 

The granules can also be made to disappear by the ad- 
dition of more add ; they form, for example, in very dilute 
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acid, and disappear again if the concentration of this same 
add is raised. Most interesting is the fact that this granu- 
lar appearance can be made to come a second time by still 
further increasing the concentration of the acid. Acetic 
acid will not do this, but nitric acid will do it promptly. 
If strong nitric acid is used this second appearance of the 
granules is only a temporary affair, for they again dis- 
appear as the whole tissue goes into "solution." With 
the second appearance of the granules the cells imdergo a 
marked shrinkage from the more swollen state attained pre- 
viously, but this shrinkage, like the second appearance of 
the granules, is also only temporary, and the cell undergoes 
a final enormous swelling before being *' dissolved.'' 

§3. 

How now are we to interpret these various findings, and 
what light do they bring us regarding the cause and the 
essential nature of those changes of like character, which 
we observe in the kidney in nephritis and which lead to the 
increase in its size and to the change in its color? Our fiirst 
attention must be dedicated to the matter of the increase in 
the size of the cells, 

H. J. Hamburger recognized very clearly that the fimda- 
mental cause for the increase in the size of the cells affected 
with cloudy swelling lies in the production of acid in them. 
As we have already learned, evidences of an abnormal pro- 
duction and accumulation of acid in the kidney occurs in 
every case of nephritis, and so we may make this condition, 
which we have already made responsible for the albuminuria, 
responsible for this increase in the size of the kidney also. 
But how does an abnormal acid content manage to bring 
about the increased water absorption which leads to the 
increase in the size of the, cells (and so of the kidney as a 
whole) in nephritis? Hamburger answered this question by 
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attributing an indirect efiFect to the add, whereby this was 
assumed to increase the osmotic concentration within the 
cells. The enlargement of the cells in "cloudy swelling'' 
represents an cedema of the affected cells, and this is most 
easily accounted for on the basis of the colloidal constitu- 
tion of living matter.^ The serious objections that can be 
lodged against the widely-accepted belief that cells repre- 
sent osmotic systems cannot be raised against the view 
that the (lyophilic or emulsion) colloids of the tissues and 
their state determine the quantity of water absorbed by a 
cell. As is well known, the amount of water that such 
colloids (as represented by gelatine, fibrin, and serum albu- 
min, for example) will absorb is enormously increased if any 
acid is present. This fact receives incidental illustration 
in Fig. I. On this basis, it is easy to parallel the absorption 
of water, and so the enlargement of the cells and the kidney as 
a whole, when affected with nephritis, with the increased 
amount of water absorbed, say by a gelatine cube or some 
fibrin particles, when instead of being placed in water they are 
placed in a dilute acid of some kind. In the case of gelatine 
and fibrin, and similarly in the case of the experiments on 
excised kidneys, the source of the water for the increased 
swelling is to be found in the solutions surrounding these 
colloidal structures; in the case of the nephritic kidney, 
in the blood and Ijonph streams passing through the 
organ. 

There is, within certain limits, an increase in the amotmt 
of the swelling of such emulsion colloids as gelatine or 
fibrin with every increase in the concentration of the add 
surroimding them. On this basis we can tmderstand the 
increase in the swelling of the kidney cells with every 
increase in concentration of the add up to a certain point. 
When a certain optimal concentration of the add is 

^ See Martin H, Fischer: (Edema, 85, New York, zgza 
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exceeded, the colloid swells less than in weaker solutions 
(see Fig. i). This furnishes a ready interpretation of the 
finding detailed above, that on substituting nitric acid for 
a weaker solution of acetic acid, kidney and liver cells are 
seen to shrink. Incidentally, it is worth while to empha- 
size that in the great rapidity with which such cells will 
give up and take up water, in changing from a medimn of 
one concentration to another having a lower or a higher one, 
lies a powerful argument against the osmotic pressure idea 
of water absorption in cells. I have seen these cells pass 
from the swollen state, in a weak acetic add solution, to 
the greatly shnmken state induced by nitric add, and 
through a second swollen state into "solution" in less 
than two seconds. Equalizations of osmotic differences 
either through a movement of solvent, or of dissolved sub- 
stance, do not occur with such velocity. 

We may now turn to a consideration of the changes in 
the color of the kidney in nephritis, and see how these be- 
come interpretable on the basis of the fact that in this 
condition an abnormal amoimt of acid is present in the 
kidney. 

The statements made above regarding the means by 
which a cloudiness can be produced in the parenchjonatous 
cells of the kidney, or the rate of development, or the in- 
tensity of such a cloudiness be increased or decreased, have 
all of them parallels in the ways and means by which protein 
may be predpitated from one of its " solutions," or such a 
predpitation be hastened or retarded. The development of 
a cloudiness in the kidney cells follows most closely the solution 
and precipitation of such a colloid as casein.^ 

Casein 2 is insoluble in water. It is soluble in dilute 

^ This term is used in Hammarsten's sense and corresponds therefore with 
the caseinogen of Halliburton. 

* For a discussion of the general properties of casein see O. Hammarsten: 
Physiological Chemistry, Translated by Mandela New York; £. Laqueur 
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hydroxides, in which state it is electro-negative. It is in 
this state that we find the body proteins normally, as Wolf- 
gang Patdi ^ has shown. When a dilute acid is added to 
such an electro-negative protein, let us say to a solution 
of casein in any hydroxide, a precipitate of the casein 
is thrown down. A similar precipitation of an electro- 
negative colloid occurs when our sections of kidney are 
immersed in any dilute acid. The development of a cloud- 
iness in tissues immersed in water is also to be regarded as 
a precipitation through a dilute acid, only in this case the 
tissues themselves produce the acid. Similar conditions 
hold in nephritis, when, in consequence of the abnormal acid 
content of the kidney, some of the protein constituents of 
the cells composing this organ are precipitated. As we 
have already found this same acid to be responsible for an 
increased affinity of the tissue colloids for water, it is easy 
to see how from the two there results, when water is avail- 
able, the picture we designate " cloudy swelling." 

But our analogy goes further than this. If we continue 
to add acid to the reaction mixture in which our casein was 
last precipitated, we find that with an increase in the con- 
centration of the acid the casein goes back into solution. 
This is what we observe in the kidney cells when we note 
the cloudiness produced in a weak solution of any acid, or 
that found in the nephritic kidney on autopsy, to dis- 
appear on applying a stronger solution of the acid (say 
acetic acid) to the kidney. This macroscopic change has 
its parallel in the microscopic disappearance of existing 
granules in a cell, the seat of a cloudy swelling (found either 
post mortem or induced artificially), when acetic acid is run 
under the cover slip. But the casein thus redissolved in 

and 0. Sackur: Hofmeister's Beitrage, 3| 193 (1903); W. A. Osborne: Jour. 
Physiol. 27| 398 (1901); T. B. Robertson: Jour. Biol. Chem., 2, 317 (1907); 
L. L. van Slyke and E. B. Hart: Am. Chem. Jour., 33| 461 (1905). 
^ Wolfgang Patdi: Naturwissensch. Rundschau, 21, 3 (1906). 



76 NEPHRITIS 

such an add as acetic acid can be precipitated a second 
time if strong nitric (or hydrochloric or sulphuric) acid is 
allowed to flow into the test tube. If the protein is not 
present in excessive amounts, this second precipitate also 
disappears: we say it goes into solution in the excess of 
the nitric acid. It is not difficult to see that this is entirely 
analogous to the reappearance of granules in the kidney 
cells, with subsequent total solution of the affected cells, on 
the addition of nitric acid for example, to cells in which a 
previous set of granules has been made to disappear by the 
addition of acetic acid. 

Equinormal solutions of different acids are not equally 
effective in producing a precipitation of casein, neither 
are they equally effective in producing the cloudiness of 
cloudy swelUng. In low concentrations certain salts favor 
the precipitation of casein in dilute acids while others 
hinder this. The sulphocyanates and iodides quickly pre- 
cipitate casein from an acid solution in heavy curds. 
Equimolecular solutions of the bromides, nitrates, and chlo- 
rides produce only an opalescence,while in citrates the casein 
remains in solution. When arranged according to the in- 
tensity with which these anions favor the development of 
a cloudiness in the kidney the order is the same. Various 
kations, in the dilute solutions in which they have to be 
used to prevent their precipitation as hydroxides, do not 
influence the precipitation of casein. Neither do they affect 
the development of cell cloudiness. 

Kidney cells also follow the behavior of casein toward 
alkaUes. All the alkalies make casein go into solution and, 
similarly, the alkalies do not produce any clouding in 
kidney cells. ^ Casein is not precipitated in alkaline solu- 

^ The slight grayness developed by slices of kidney, kept for several days 
in a dilute alkali, has its parallel in the turbidness which we find developed in 
alkaline solutions of casein, when these are kept for longer periods of time. 
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tion by the addition of any of the ordinary salts. Neither 
is a cloudiness produced when any salts are added to slices 
of liver or kidney immersed in a dilute alkali. 

Point for point the analogy between the precipitation of 
casein and the artificial development of a cloudiness in 
kidney cells seems therefore to be complete, and since there 
exists no discoverable diflference between the changes thus 
artificially induced in excised kidneys and those which 
nature produces for us in this same organ in nephritis, nor 
yet in the conditions leading to these changes in either case, 
we would seem to be justified in considering all these 
changes as in essence the same, and as caused funda- 
mentally by the same circumstances. 

As this process of cloudy swelling represents a series of 
changes in the state of the cell colloids, it is clear that the 
employment of any methods in its study — such as fixing 
agents and various stains — which in themselves are capa- 
ble of producing changes in the state of cell cplloids, should 
be excluded. Nevertheless, to meet the possible objection 
that what has been described in these pages as cloudy 
swelling might really not be identical with this change as 
observed on the autopsy table, our pathologist, Paul G. 
Woolley, generously offered to examine by approved his- 
tological methods the tissues in which I had produced 
cloudy swelling artificially. He reports that the pictures 
obtained are identical with the most extreme grades of 
cloudy swelling that are encountered pathologically. 

In concluding these paragraphs we have to answer the 
final question of the relation of the swelling of the kidney cells 
to the clouding in them. On the basis of the fundamental 
work of Wolfgang Pauli ^ and his coworkers, Hans Han- 

^Wo. Pauli: Kolloid Zeitschr., 7, 241 (1910); Pauli and H, Handavsky: 
Biochem. Zdtschr., 18, 340 (1909) 24, 239 (1910); H. Handovsky: Kolloid 
Zeitschr., 7, 183, 267 (1910); Fortschritte in der KoUoidchemie der 
EiweisskOrper, Dresden, 191 1; Karl Schorr: Cited by Pauli and Handovsky. 
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dovsky and Karl Schorr, this is easily done. As these in- 
vestigators have shown, the swelling and solution of a 
protein colloid (its hydration) and the loss of water and 
precipitation of this same colloid (its dehydration) repre- 
sent antagonistic processes and are therefore mutually exclu- 
sive. It follows from this that the swelling of the cells in 
a parenchymatous nephritis, and the development of a 
cloudiness in them, can impossibly involve the same colloid, 
— in other words, at least two must be involved. The 
conditions which permit the one of these to imbibe water 
and so lead to an increase in the size of the cell are of such 
a character as to lead to the precipitation of another, and 
so to the cloudiness. Wolfgang Pauli kindly advised me to 
test out this idea in a model made by pouring a solution of 
casein (prepared by saturating sodiimi hydroxide with 
casein) into a concentrated, carefully-washed gelatine 
(20 per cent) and allowing the whole to stiflFen. When 
plates are cut from such a mixture they swell (absorption 
of water by the gelatine) and become cloudy (precipitation 
of casein) under the same conditions (presence of acids and 
various salts) as were found above to lead to a "cloudy 
swelUng " in slices of kidney. 

4. The Bleeding into and from the Kidney in Nephritis 

(Haemorrhage by Diapedesis). 

The blood that appears in the urine in some cases of 
nephritis may have a purely traumatic origin; in larger 
part, however, pathologists hold that it gets from the 
capillaries into the urine by diapedesis. Through diapede- 
sis are also explained the haemorrhages into the kidney 
substance itself. As such bleeding does not occur from 
the normal kidney, we become interested in its mechanism, 
and it becomes a part of our problem to discover why in 
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nephritis such a process of diapedesis, which occurs also 
in other pathological states, should be especially prone to 
appear. 

We still lack a satisfactory explanation of the mechanism 
of diapedesis. Our present teachings continue to partake 
of the views of von Recklinghausen and Julius Arnold, who 
held that holes (so-called stomata) exist in the capillaries, 
and that through these the red blood corpuscles escape in 
conditions associated with a bleeding by diapedesis. But 
such a condition, as Julius Cohnheim pointed out years 
ago, is grossly incorrect, for what escapes from the blood 
in haemorrhage by diapedesis is not the whole blood, but 
only the red blood corpuscles, and it is inconceivable how 
holes which would permit the passage of the cellular ele- 
ments of the blood through them should hold back the 
liquid portion of the blood. Cohnheim believed diapedesis 
to be dependent upon changes in the blood vessel walls 
whereby these became abnormally permeable, after which 
he held the blood pressure to be able to force the red blood 
corpuscles through them. How such an abnormal per- 
meability was brought about he declared himself unable to 
explain. 

Haemorrhage by diapedesis, while discussed by us be- 
cause present in some forms of nephritis, is really, of course, a 
widely distributed pathological phenomenon. As is famil- 
iarly known, it occurs in any well-marked passive con- 
gestion, produced, for example, by ligation of the veins of 
any of the parenchymatous organs, of the mesenteric veins, 
or of those coming from the leg or the ear of a rabbit or 
dog. But it occurs also after ligation of the arterial 
blood supply to a part, and I have observed it in the 
entire absence of any circulation in the legs of frogs so 
ligated as to close both arteries and veins, and kept in a 
little water. Haemorrhage by diapedesis occurs also in 
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conjunction with the acuter forms of inflammation no 
matter how induced. 

It is clear from these few remarks that blood pressure, 
which might at first sight be thought to be of some impor- 
tance in squeezing the red blood corpuscles out of the blood 
vessels into the surrounding tissues, cannot be of great im- 
portance in this regard, for diapedesis occurs in conditions 
associated with a decrease in the blood pressure, or, as 
just pointed out, even in its entire absence. What is 
present in all the conditions noted is such a disturbance 
in the circulation as to lead to a state of lack of oxygen in 
the tissues, and, we have to repeat, an abnormal production 
and accumulation of acids in the affected regions. And 
this is what we have in the kidney in nephritis. But how 
does this now lead to the diapedesis? The answer is not 
hard to find. 

We have already called attention to the well-known fact 
that the cells of the living organism represent in the main 
a mixture of several so-called lyophilic or emulsion colloids. 
Under normal circumstances in the body these are in a 
swollen state that is similar to that assumed by fibrin or 
gelatine when placed in water. If a little acid is introduced 
into such a colloid the absorption of water by it is enor- 
mously increased, and as we have already pointed out be- 
fore, this is what happens when acid is introduced into the 
kidney (or into the tissues of the other parenchymatous 
organs, the intestine, the leg, or the ear), in other words, 
an " oedema '' develops. But this increased absorption of 
water makes the tissue softer (or to put it more technically, 
its internal friction is decreased and its surface tension is 
changed) and now the red blood corpuscle which lies in 
contact with its surface is no longer held out by the surface 
layer of the tissue colloids (the blood vessel wall) but pene- 
trates this — is really "swallowed'' by the tissue. The 
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increased fluidity of the kidney tissues, after these have 
been treated with a little acid in the presence of water, is 
readily observable under the microscope. The -cells can 
be pushed about and molded on slight pressure in a most 
striking way. 

What makes the red blood corpuscle move through the 
tissues are inequalities in the stresses present in the tissue^ 
colloids. By a process, the reverse of that described, the 
tissue which has once swallowed a red blood corpuscle may 
again get rid of it, though in practice such a result is hardly 
to be expected, for after a softened tissue that has swallowed 
some red blood corpuscles has a more normal circulation 
once more restored to it, it is likely to lose its excess of 
acid, and so its water, so rapidly that the red. blood cor- 
puscles remain behind entangled in the tissues. As a matter 
of fact we know that the red blood corpuscles that have 
escaped into the tissues are usually absorbed indirectly, 
after they have disintegrated. 

What we have said here regarding the red blood cor- 
puscles holds of course also for the white blood corpuscles 
only these possess in addition independent powers of move- 
ment which are lacking to the red blood corpuscles.^ More 
strictly in the class with the red blood corpuscles belong 
the bacteria which we know may reach the kidney from any 
part of the body and pass through the kidney substance 
out into the urine. 

Briefly formulated, the problem of how the red blood cor- 
puscles in nephritis pass into the tissues of the kidney or 

^ In the discussion of the migration of white blood corpuscles in inflamma- 
tion (chemotaxis) most emphasis is always laid upon the changes that the 
white blood corpuscles themselves are believed to sufifer (for example, 
changes in surface tension), which result in their movement toward the in- 
flammatory center. This is only half the problem. The changes in the 
tissues themselves (changes in viscosity, for example), produced through the 
action of the excitant of the inflammation, also play a rdle. 
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through these out into the urine, or the problem of how white 
blood corpuscles or bacteria do this comes to be the problem of 
how one colloidal body may pass through another, and of the 
laws that govern such a passage. No holes are necessary in 
order that one colloid may pass through another, and such 
a passage is accomplished without one colloid losing its 
identity in the other or leaving behind it any evidence of its 
passage. 

The matter can be prettily illustrated by letting a mer- 
cury drop or solid metals (iron fragments or shot, or these 
covered with colloidal material as agar-agar or collodion), 
under the influence of gravity, move in all directions through 
a soUdified gelatine. The mercury is particularly suitable, 
for, while not a colloid, it has the " liquid '' character pos- 
sessed by the red and white corpuscles. In the body the mi- 
gration of the blood corpuscles (or metal fragments, etc.) does 
not of course occur under the influence of gravity, but in 
consequence of inequalities in the pressure exerted upon the 
surface of these elements, occasioned through inequalities 
in the stresses present in the tissues (brought about in turn 
through local changes in the water content of the lyophilic 
colloids comprising the tissues). And as the question of 
whether a mercury drop will enter a solidified gelatine, and 
the rate at which it will move about in this are matters 
that have to do with the surface tension relationships that 
exist between the mercury and the gelatine, and the 
viscosity of the gelatine (in its turn, affected by concentra- 
tion, temperature, acids, bases, and salts), so these same 
factors play a r61e in diapedesis as observed in the living 
organism. 

In Fig. 15 is shown how a mercury drop is imable to 
penetrate a stiffened gelatine (3 per cent) at room tem- 
perature. It may be rolled about on the surface of the 
gelatine without entering it. If now this experiment is 
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repeated at the same temperature, with a stiffened gela- 
tine of a somewhat lower concentration, the mercury drop 

enters it and falls slowly to the 

bottom (Fig. 16, a, b, c). By ] 

turning the tube about (Fig. j 

17), the mercury drop will move I 

in all directions through the 

stiff gelatine in which of course 

no holes exist, and in which 

none remain after the mercury ■ 

has passed.' 

The essential change in the 

gelatine, which makes such pen- , 

etrability possible in this exper- \ 

iment, was induced through 

regulation of the concentration. 

A similar change can be induced 

by raising the temperature some- 
what (not to the point of melt- 
r ing the gelatine, of course) or, in I 
f the presence of water, by adding 
\ a little acid. This approximates 
I most closely the change that 
L occurs in the body when in pas- | 
Lsive congestion, for example, a ,. 

I diapedesis into the ccdematous 

I tissues is noted. What happens under such circumstances 
[ can also be mimicked with some gelatine cubes and a few 
I mercury drops. If two gelatine cubes are placed, the one 
I In water, the other in a dilute acid, the one in acid 
'It is this property of colloids which explains easily why small wounds 
Rauide in the living ajiimai dose immediately. The property of colloids, 
Firiiich gives them such great interest biologically, is the fact that they coiH' 
E'liiiie in one the properties of liquids (surface tension, viscosity, diffusion of 
ft-diasolved particles) nith the properties of solids (maintenance of form). 




w 



undergoes a swelling, which after a time reaches a stage at 
which it will readily admit of the passage of a mercury 
drop, 




Fig. I 



5. On the Origin and the Different Types of Tube Casts. 

In this section we will discuss how the abnormal acid 
content of the kidney in nephritis leads to the formation of 
casts. At the same time we will learn how the various 
types of casts that are discovered in the urine in nephritis 



bear a simple relationship to each other; how, in fact, it is 
possible to convert one type of cast into another, and back 
again if we so choose, under the con- 
ditions found in the kidney and in the 
urine in nephritis. 

What must be the effect of the ab- 
normal production or accumulation of 
add in the kidney, so far as this prob- 
lem of casts is concerned, may be de- 
termined in any one or all of several 
ways. We may simply leave the nor- 
mal kidney, freshly removed from the 
body, to itself, protect it against evapo- 
ration, and study the effects of the pn 
mortem development of acid tn it. < 
we may slice the kidney into sever, ■ 
pieces and place them in water, or, 
finally, we may place such slices directly 
into sUghtly acidified water. The kid- 
neys of guinea pigs and rabbits furnish 
excellent material and it is on these 
that the following observations were 
made. 

When we take a Jresh kidney that *"'g. '7- 

has been cut across and squeeze it gently, we only see 
a little blood ooze from the blood vessels. If we scrape 
the surface and put a little of the scrapings on a slide, 
we find little more than some red blood coipuscles mixed 
in with a little granular material. We find that it is 
difficult to obtain any kidney parenchyma cells, — they 
do not separate easily from their attachments. The 
same kidney, preser\-ed for several days, presents a 
somewhat different appearance. The surface may not 
be quite so glistening when cut, and on squeezing the 
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organ turbid points arise over the surface of the kidney 
which, when examined microscopically, are seen to be made 
up of epithelial cells which have loosened from the kidney 
tubules. These may be single, or joined together in groups, 
and with them are again foimd the red blood cells and the 
granular detritus that was observed in a scraping from the 
perfectly fresh kidney. 

A somewhat diflFerent picture is presented by the sections 
of kidney that are placed in water. These tissues become 
gray more quickly than the tissues that do not come in con- 
tact with water, and develop an opaque appearance. The 
normal kidney markings become gradually more and more 
obscured, and the tissues as a whole are seen to swell some- 
what. The whole makes up the typical picture of that 
which the pathologists call cloudy swelling, and the nature 
of which we discussed in a foregoing section. A scraping 
from the surface of such a gray kidney shows a large num- 
ber of free epithelial cells, which one has no difficulty in 
recognizing as coming from glomerular tufts and from the 
uriniferous tubules. In making the scraping one notices, 
moreover, that while vigorous scraping yielded little or 
nothing when applied to the healthy kidney, it is no trick 
at all to get an abundant amount of material from the 
surface of a kidney that has lain in water for a day or two. 
One notices, moreover, that the numerous epithelial cells 
are swollen and studded with granules. But beside the 
individual epithelial cells one notices groups of these, and 
then casts with rounded ends of whole tubes. One has no 
difficulty in recognizing these as duplicates of the epithelial 
casts found in the urine in certain types of nephritis. 

But the most striking picture is that presented by the 
sections of kidney that we have thrown into a very weak 
acid of some kind. In this the cloudy swelling of the slices 
of kidneys already described occurs very rapidly. A gentle 
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scraping from the surface of a kidney slice, treated with such a 
dilute acid (0.002 normal lactic, for example), shows in 
several hours after immersion a granular detritus, separate 
epithelial cells, groups of epithelial cells, and casts of varums 
kinds (Fig. 18, a and b). When the kidney is simply gently 
squeezed and its surface touched to a slide, and this is then ex- 
amined microscopically, one cannot escape the impression 
that he is examining a centrifuged urinary specimen from a 
case of acute nephritis. The epithelial cells, the epithelial 
casts, the grantdar casts are all there. One misses only 
the hyaline cast, but this can be promptly obtained by simply 
adding a little stronger acid to our specimen under the micro- 
scope, when our granular casts are seen to lose their gran- 
ides, swell somewhat more decidedly, and become diffictdtly 
visible. Scattered nuclei may stick to the casts, but -if 
enough acid is added, these too go, so that only the greatly 
swollen, entirely hyaline " cylindroids '' of some authors 
remain. Or, we can assure ourselves of a generous yield of 
hyaline casts and cylindroids from the start if we simply 
increase the acid concentration into which we drop our 
kidney slices, or prolong their residence in the solution*. 

We can convert the granular casts into hyaline ones 
quite as easily through the addition of an cUkali as through 
the addition of an acid, and if the kidney slices are from 
the first dropped into a dilute alkali, only hyaline casts are 
obtained. The hyaline casts produced through the acids 
can be converted back into granular casts, if we wish, by 
simply running a little salt under the cover slip. A sul- 
phocyanate is particularly good for this purpose, but if we 
wish to use a salt that is more " physiological " in nature, 
sodium nitrate or sodiimi chloride will do. The hyaline 
casts produced through alkalies can also be converted 
into granular ones, though to accomplish this they must 
be treated with an equinormal acid. Why all these 
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transformations are possible is, of course, readily intel- 
ligible when the experiments on cloudy swelling as detailed 
in the previous sections are recalled to mind. 

In Fig. 19 is shown the appearance of a gentle scraping 
taken from a slice of kidney that had lain in water for 
several hours. A granular cell detritus and isolated casts 
characterize such a specimen. Nuclear fragments are 
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a scraping similarly prepared from a slice of kidney that 
had lain in a 0.005 normal acetic acid for three hours. The 
cast formation (falling apart of the kidney) is a far more 
prominent feature. In the cast occupying the central point 
in the photomicrograph remnants of an epithelial structure 
are still present. In the casts lying above this all evidences 
of nuclear structure have disappeared. They are filled 
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with fine granules. When these casts were treated with a 
stronger solution of acetic acid they became hyaline, as 
shown in Fig. 20, b. 

It is clear therefore that under the influence of a little 
add the kidney drops apart into its morphological elements. 
While these are firmly cemented together in the healthy 
kidney (as witness the attempt to obtain them by scraping 




Fig. 20. 

the surface of the kidney with a knife), they are separated 
with the greatest ease after the kidney has lain in acid for 
a while. The answer as to why the kidney falls apart as 
it does under the influence of acid it is needless to discuss, 
but the view that some of the (colloidal) " cement sub- 
stance " is easily " soluble " or is easily " digested " in weak 
acids at once suggests itself. Such a view finds support in 
our previous considerations of albuminuria and the fact, 
easily observed in these experiments, that the solutions in 
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which the kidney slices lie come to contain with time pro- 
gressively larger amounts of albumin. That some con- 
stituents of the kidney (or of any other organ) are more 
readily soluble in an acid than are others, is clearly enough 
evident under the microscope. The nuclei of the cells still 
retain their outlines, for example, in concentrations of acid 
in which the protoplasm generally has become entirely 
hyaline. The action of the add could be aided and abetted, 
of course, by various enzymes. 

What is important to us, from the standpoint of the theory 
of nephritis, is the way in which the kidney JaUs apart. The 
epithelial cells tend to stick together while they separate in mass 
from their supporting membrane. This marks the origin of 
the urinary cast which, in clinical cases, is washed down into 
the bladder by the force of the secreted urine. 

These simple facts regarding the origin of casts, and the 
conditions imder which the one type may be converted 
into another, are not without some clinical significance. In 
treatises on medicine and in works on clinical diagnosis 
much has been said, not only regarding the significance of 
the appearance of casts in the luine, but of the significance 
of the different kinds of casts. It seems to me that the 
experiments that have just been detailed urge upon one 
the necessity of caution in drawing too sweeping conclu- 
sions from such data. So far as mere nmnbers of casts are 
concerned it requires no special emphasis to reaUze that 
great numbers of casts present in the urine at one time, 
while indicative of a more extensive involvement of the 
kidney parenchyma, may not be as significant as a lesser 
number present over longer periods of time. The aggre- 
gate destruction may in the latter case, of course, be much 
greater than in the former (a condition further modified 
in the living organism by the rate and quantity of the re- 
generation occurring in the kidney). 
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In judging of the meaning of the character of the cast, 
whether epithelial, granular, or hyaline, one must be ex- 
ceedingly careful. We have seen, first of all, that the 
epithelial cast is readily convertible into either the gran- 
ular or the hyaline, depending only upon how much acid 
is present and the length of time that it is allowed to act; 
and the hyaline, we have seen, can be reconverted into the 
granular. The thought might suggest itself that we use 
the nature of the cast as an index of the degree of the acid 
concentration in the kidney and so as a measure of the in- 
tensity of the nephritis. But this may not be done, for 
we know from autopsy findings that a nephritis need not 
affect all the parts of a kidney equally, or at the same time, 
and the urine represents a mixed product of the whole 
kidney. Moreover, the urine itself varies so in composition 
under different (physiological) circimistances that it may 
alter the character of the cast in its passage through the 
ureter and bladder, no matter what its nature when it left 
the kidney. A highly acid urine would on the whole tend 
to yield granular or, if sufficiently high, hyaline casts. An 
alkaline urine would tend to yield only hyaline casts. On 
the other hand, the salts of the urine would tend to 
counteract the acid and make the casts not only smaller 
(loss of water by the colloid) but more granular (precipitation 
of the colloid). One can easily satisfy himself of these 
facts by providing himself with casts from a clinical case of 
acute nephritis, or from such kidneys as I have described, 
and examining them imder the microscope, while a little acid, 
or this in conjunction with various salts, is allowed to run 
under the cover slips of the preparations. 

In concluding this section it is well to revert for a moment 
to the question of albuminuria. It is possible to test the 
idea that albuminuria results from a " solution " of the 
proteins of the kidney under the influence of an acid in 
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conjunction with these experiments on the formation of 
casts. If we take a perfectly fresh kidney from either a rabbit 
or a guinea pig, cut it into several slices, and then wash the 
pieces a few times in water or a " physiological " 0.9 per 
cent NaCl solution, so as to get rid of the blood in the 
kidney, we find thereafter that the wash water gives little 
or no reaction for albumin. But if we permit the pieces of 
kidney to lie in the wash water until next day, we have no 
difficulty in getting the albiunin reaction. Still more 
rapidly do we get this reaction if we immerse the washed 
slices of kidney from the start in a weak acid solution. 
Then we get the reaction for albimain promptly. If we 
pipette off the sediment found about the kidney pieces and 
examine this under the microscope, we find at the same time 
various kinds of casts. But the albimiin is not simply 
due to these, for we get a marked albumin reaction after 
carefully filtering the solution about the kidney pieces. 

ni. THE DISTURBANCES IN SECRETION 

IN NEPHRITIS. 

I. General Considerations. 

The changes observed in the secretion of urine in any 
case of nephritis fall into two groups: the changes in the 
amoimt secreted in any imit of time, and the changes in 
the quantitative composition of the urine. In all except 
the so-called chronic interstitial types of nephritis the secre- 
tion of water is diminished. In the chronic interstitial 
types it is said to be increased. So far as the secretion of 
dissolved substances in nephritis is concerned, it is gener- 
ally accepted that (diet duly considered!) there exists not 
only a diminution in the total amount of dissolved sub- 
stances eliminated, but variations in the proportion of the 
dissolved substances eliminated when compared with each 
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other and regarded in the Ught of the way in which these 
same substances are eliminated during health. What 
happens here is very interesting. We find that certain sub- 
stances may be eliminated as well by the diseased kidney 
as by the normal. Certain other substances are eliminated 
in much smaller amounts than is normal, so small, in fact, 
that it is often said not at all. Experiments and observa- 
tions to indicate that a nephritic kidney may secrete yet 
other substances even better than a normal kidney are not 
on record so far as I know. Quantity of urine duly con- 
sidered, such a thing is theoretically not impossible. 

Before we can to advantage consider the secretion of 
water and of dissolved substances by the kidney, we shall 
first have to return to a further consideration of the posi- 
tion occupied by chronic interstitial nephritis in our gen- 
eral classification of the nephritides. As is generally known, 
the secretion of water by the patient with chronic intersti- 
tial nephritis is not diminished as in all the parenchyma- 
tous forms, it is normal in amount, or, as the majority of 
clinicians and pathologists are wont to say, it is increased 
m amount. In discussing this problem of why in chronic 
interstitial nephritis we do not have the diminution in out- 
put of water observed in the parenchymatous forms, we 
shall at the same time touch upon the questions of the in- 
creased blood pressure and the heart hypertrophy observed 
in the chronic interstitial forms and absent from the paren- 
chymatous forms. 

2. Ftirther Remarks on the Relation of Chronic Intersti- 
tial Nephritis to the Parenchymatous Types. 

I. To the claim that in chronic interstitial nephritis the 
amount of urine secreted is increased, serious objection 
must be made. It is better to simply say that the out- 
put is normal. Urinary secretion is normal if (with due 
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regard to loss of water through skin, lungs, and intestinal 
tract) all the water consumed by an individual is excreted 
again, as urine, — that is to say, none is retained (oedema) 
and not more than has been consumed is excreted (abnormal 
loss). If a man consumes only a liter of water a day and 
secretes a liter of urine (skin, etc., being ignored) his lui- 
nary secretion is normal, and if he consumes twenty liters 
and secretes twenty it is normal. We may differ as to 
which of these amounts, if either, we consider as normal 
(better optimal) from the standpoint of consumption, but 
so far as secretion is concerned, both are normal. And for 
this reason I would insist that the patient with chronic in- 
terstitial nephriti^, who happens to consume in response to 
his tastes three hters of water and so secretes three liters 
of urine (skin, etc., again ignored) has not an increased 
urinary output, but a normal one. So far as water output 
is concerned the patient with chronic interstitial nephritis is 
simply not nephritic. 

But he is not a nephritic from other standpoints either. 
He has not the oedema of the parenchymatous types. He 
has not the evidence of excessive acidity in his urine, 
as already pointed out in discussing R. Hober^s analy- 
ses of the urine in nephritis. Neither has he the albimiin, 
the casts, or the blood that are found in parenchymatous 
nephritis. We can carry this still further. If a patient 
without these signs and symptoms dies, and on the autopsy 
table we find the small kidneys (" small red kidneys ") that 
we diagnose anatomically as chronic interstitial nephritis, 
then the parenchyma cells of the kidney — the only parts 
of the kidney that are concerned with its physiological 
function — are also foxmd looking normal. The small, red 
kidneys are, except for size, normal kidneys. So far, 
chronic interstitial nephritis is not nephritis at all, it is an 
atrophy of the kidney. This is the typical picture of the 
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man who lives for months or years without symptoms of 
kidney disease, and in whom we diagnose chronic inter- 
stitial nephritis post mortem. 

Let US now consider the man who has been less fortu- 
nate in this regard, the patient in whom we have before 
death diagnosed a chronic interstitial nephritis because we 
have found a few casts, occasional traces of albimiin, and 
let us add, an arteriosclerosis, a hypertrophy of the left 
ventricle, and a high blood pressure. To drag in a symptom 
often referred to in these cases let us suppose that he 
tells us that he has to rise one or more times nightly to 
urinate. The more pronounced the albuminuria, and the 
more steady the appearance of casts, the more certain are 
we of finding, on autopsy, not the spiall, red kidney, but the 
swelled (small) gray kidney! In other words we get the 
(physiological) characteristics of parenchymatous nephri- 
tis added to what (morphologically) we call chronic inter- 
stitial nephritis. And when we study these cases carefully 
we find that, as the albuminuria and the formation of casts 
increase, the (" increased ") urinary output also falls, and 
along with it we are likely to note the first evidences of an 
oedema. Symptomless and signless, interstitial nephritis is 
therefore essentially an atrophy of the kidney, and the in- 
dividual so affected behaves and dies like the animal that 
has had its kidney substance removed by successive opera- 
tions down to the physiological minimmn. Chronic inter- 
stitial nephritis with casts, albumin, etc., is the mixed 
picture resulting from a (morphologically) chronic intersti- 
tial nephritis plus a parenchymatous nephritis. 

All that now remains unexplained in this picture of 
chronic interstitial nephritis is the arteriosclerosis, the 
hypertrophy of the heart, the increased blood pressure, and 
the incident that the urinary secretion is of such a charac- 
ter that the patient is disturbed at night. Let us take 
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these up seriatim, and in our discussion let us not be misled 
into that pitfall which would make of a sick animal a some- 
thing for which the established laws of physiology are no 
longer valid. 

2. The bearing of arteriosclerosis upon kidney disease 
has to be considered from two viewpoints. Is the arterio- 
sclerosis responsible for the kidney disease, or vice versa? 
The kidney associated with arteriosclerosis is the con- 
tracted kidney, the chronic interstitial t3Tpe. Such a 
kidney shows as a rule the greatest variety of morpho- 
logical changes. While certain regions are entirely normal 
in appearance, other patches show characteristic " degener- 
ative " changes, as evidenced by the presence of cells that 
are swollen and granular, or perhaps have lost their nuclei 
and are disintegrated {localized parenchymatous nephritis). 
To take the place of the dead cells we may find new paren- 
chyma cells forming, or there may be found evidences of 
connective tissue proliferation indicating the ultimate for- 
mation of a scar.^ 

This patchy appearance, resulting from a mixture of nor- 
mal, degenerating and regenerating cellular elements in the 
kidney, stands in marked contrast to the imiformity of ap- 
pearance presented by a kidney that has been poisoned, 
say, with the toxines of an acute infectious disease. Here, 
in a certain sense, all parts of the kidney are affected and 
to about the same degree. The appearances correspond 
with the fact that in the first case small patches of the 
kidneys are successively affected by local disturbances in 
the circulation in the kidney, in the second all the cells are 

^ The morphological changes that characterize chronic interstitial nephri- 
tis are in no sense specific. They represent the consequences of a progres- 
sive destruction of piece after piece of kidney parenchyma and replacement 
of this by scar tissue. Entirely similar pictures are obtainable in any gland in 
which the blood supply is cut down directly, or indirectly through ligation 
of the secretory duct, as Dudley TaU has shown. 



98 NEPHRITIS 

at once subjected to the same destructive agent. All this 
suggests that arteriosclerosis is under such circumstances 
the primary cause of the nephritis, and not a result of the 
same. Whether nephritis may in its turn lead to a reten- 
tion of toxic substances, these to an arteriosclerosis, and so 
to the establishment of a vicious circle is another question. 
While satisfactory experiments and clinical observations 
proving that nephritis is followed by an arteriosclerosis 
can hardly be said to exist, an enormous nimiber show 
clearly enough that nephritis does follow arteriosclerosis. 
From all of which it is clear that the treatment of chronic 
interstitial nephritis (secondary to arteriosclerosis) calls 
not so much for a treatment of nephritis as for a treatment 
of arteriosclerosis, — and the more liberal rules laid down 
for the guidance of the patient with chronic interstitial ne- 
phritis than for him who suffers from any of the paren- 
chymatous forms constitutes the tacit acceptance of this 
belief on the part of the therapist.^ 

3. Just as the arteriosclerosis associated with kidney 
disease is not to be discussed as the consequence, but 
rather as the cause of the kidney disease, so the hypertrophy 
of the heart observed in such cases is more the consequence 
of the arterial disease than of the kidney disease. This is 
clearly enough evidenced by the fact that the (physiologi- 
cally) worst types of nephritis are those least liable to be 

^ In spite of years of experimental work, the numerous observers who 
have tried to reproduce experimentally the picture of chronic interstitial 
nephritis in animals can scarcely be said to have been successful. Their 
failure resides in their methods, and it may safely be predicted that their 
present methods never can be successful. As must appear from the re- 
marks made here, the picture of chronic interstitial nephritis will be pro- 
duced only if a method is devised (analogous to the arteriosclerosis observed 
in the vessels of the kidney parenchyma) which will little by little destroy 
one fragment of kidney after the other. Injections of lead, arsenic, chro- 
mium, etc., do not attack the kidney in any such localized ways — they 
attack, generally speaking, all portions of the kidney equally and at once. 
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associated with any hypertrophy of the heart. That, on 
the other hand, enormous hypertrophies of the heart may 
be associated with no kidney symptoms whatsoever is 
familiar to everyone. 

In discussing this subject of heart hypertrophy and 
chronic interstitial nephritis we seem, as clinicians, all too 
often to lose sight of the fact that the hypertrophy of the 
heart results in this case, as in any case, from the increased 
demands for work made upon the heart. In the hyper- 
trophy associated with arteriosclerosis these increased de- 
mands result from at least two changes in the circulation: 
the reduction in the calibre of the blood vessels, and the 
loss of the elasticity of the blood-vessel walls. 

It should be clearly borne in mind that the mere roughen- 
ing of the blood-vessel walls has nothing to do with in- 
creasing the work of the heart. The friction encoxmtered in 
driving the blood through the vessels is not that of blood 
against blood vessel wall. Since the blood ** wets " the 
blood vessel walls the friction is that of one layer of liquid 
over another. 

With a given kind of blood, the blood vessels determine 
how much energy is required to force the blood through 
them, only so far as their length (constant in body), diame- 
ter, and elasticity are concerned. So far as the effect of 
changes in diameter is concerned (and in arteriosclerosis 
the diameter of the blood vessels is diminished), it must be 
borne in mind that the force required to drive a given vol- 
ume of liquid through a tube increases about as the cube 
when the cross section is diminished one-half. The loss of 
elasticity becomes a factor because, under physiological 
conditions, in the time of a single contraction of the ven- 
tricle an amoimt of blood, the equivalent of that ejected 
from the heart, is not at once pushed along the entire 
arterial and capillary bed out into the veins. Under normal 
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circumstances it is simply thrown into the elastic arterial 
system which dilates somewhat, and then, during the period 
that follows the systole of the heart, the elastic forces resi- 
dent in the arteries slowly recoil and squeeze the blood on 
out into the veins. When this elasticity is markedly 
diminished, the heart must in that proportion force its 
quota of blood during the time of each systole at once 
through the whole arterial and capillary system, and this 
demands an enormously greater outlay of energy. 

A third factor for the hypertrophy of the heart might re- 
side in the blood itself. A liquid moves through a tube 
with greater and greater difficulty the more viscid it is. 
Anything that would increase the viscosity of the blood 
would therefore increase the amoxmt of work demanded of 
the heart to push the blood ahead. The viscosity of such 
colloidal solutions as the blood is enormously increased by 
slight traces of acid (P. von Schroeder,^ W. B. Hardy, "^ and 
especially Wolfgang Patdi and Hans Handovsky ') and so 
this factor which comes into play not only in nephritis but 
in hard work of any kind (laborers, athletes) needs to be 
considered. While certain clinical studies of the viscosity 
of the blood have not as yet brought any proof to show 
that this undergoes any material change in nephritis, that 
such changes might well be expected is indicated by certain 
experiments of R, Burton-Opitz,^ who found venous blood 
to have a higher viscosity than arterial, due to the CO2 in 
it, and the blood of dogs after the feeding of proteins (add 
production) to have a higher viscosity than before such 
feeding. 

4. From what has been said it is clear that we cannot 

^ p. von Schroeder: Zeitschr. f. physik. Chem., 45| 106 (1903). 
2 W. B. Hardy: Journal of Physiology, 33, 251 (1905); Proceedings of the 
Royal Society, 79, 413 (1907). 

' Wo. Pauli and H, Handovsky: Biochem. Zeitschr., 18| 340 (1909). 
* R, BurtonrOpUz: Pfltiger's Archiv, 119, 359 (1907). 
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regard the heart hypertrophy as something primary, but as 
something secondary — as an example of the wide range 
of adaptation to changed conditions of which the cells and 
organs of our body are capable. The high blood pressure, 
far from being in itself an evil thing, is decidedly good — 
only through the increased pressure are the various tissues of 
the body guaranteed a blood supply sufficient to satisfy their 
physiological demands. This holds for the . kidney as for 
any other organ in the body. Only the increased blood 
pressure renders it possible that the normal parts remain- 
ing in an arteriosclerotic kidney maintain what I have 
called the normal secretion of water from such a kidney. 
While conditions may exist or arise in the body which 
make the high blood pressure in itself dangerous (weaken- 
ing of blood vessel walls and rupture), a high blood pressure 
must with this exception not be regarded as something evil, 
but as an attempt on the part of the body to keep our various 
organs working at their physiological optimum. Measures 
that merely reduce blood pressure can therefore hardly be 
looked upon with favor. We must treat the underlying cause 
of the increased blood pressure, not the blood pressure itself. 
To apply this to the kidney, with which we happen to be 
dealing here, I can recall several cases of chronic interstitial 
nephritis with high blood pressure and cardiac hypertrophy 
in which a too enthusiastic desire to reduce the blood 
pressure led to the use of the nitrites, and with serious con- 
sequences. While the blood pressure fell, the urinary out- 
put also decreased, the albumin rose, and casts became 
numerous. In other words, the general fall in blood pres- 
sure made for a decreased circulation of blood through 
the kidney, and so for an aggravation of the kidney state. 
Only when we think that such a bad result will not follow 
the use of nitrites are we justified in using them. One 
case developed immediately after a single dose of amyl 
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nitrite a complete anuria which some eight da)^ later killed 
the patient. 

S- It remains for us to discuss the question of why the 
patient with chronic interstitial nephritis must rise to uri- 
nate at night. Such is the case even when there exist no 
pathological conditions in the lower parts of the urinary 
tract that might be considered responsible. But on the 
basis of our analysis, which makes chronic interstitial ne- 
phritis more an atrophy of the kidney than a nephritis 
(except in the small patches which are little by little cut 
out from the kidney), the matter is easily understood. 

As the studies of Bradford have shown, we can spare some 
two-thirds or even more of our total kidney substance 
without serious inconvenience. It is in about such a state 
that the man with chronic interstitial nephritis finds him- 
self. What must be the conditions for urinary secretion in 
such an individual? The normal man with all his kidney 
substance intact will secrete the five hundred, or say a 
thousand, cubic centimeters of water consumed with a meal 
in the two or three hours that follow this meal. The 
patient with only a third the normal kidney substance 
must take, other things being equal, three times as long to 
secrete this same amount of water, in other words, six to 
nine hours. While the normal man will be largely rid of 
the water he has drunk with his supper when he urinates 
for the last time before going to bed, the man with the 
chronic interstitial nephritis will continue to secrete urine 
into his bladder for hours afterward, and as this organ 
fills he must rise during the night to empty it. 

3. The Secretion of Water by the Nephritic Kidney. 

In support of the thesis that an abnormal accmnulation 
or production of acid in the kidney constitutes the basic 
cause of every nephritis, it would be sufficient in this 
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section merely to show that such a condition always leads 
to a decrease in the secretion of water by the kidney. 
We shall, however, not stop with this but try to indicate in 
a little more detail where lies the point of attack for the 
acid that is responsible for such a change in secretion. 

It is an easy matter to show that the direct introduction of 
acid into the kidney , or any method capable of leading to an 
abnormal acid content in the kidney, is followed by a decrease 
in urinary secretion which may go to the point of absolute 
stoppage. This is clearly evident in the accompanying 
drawings which have been constructed from the experi- 
ments detailed in various parts of this paper. 

Figure 22 on page 142 has been introduced to show the 
normal secretion of urine in three rabbits, kept on a mixed 
diet, when these are brought into the laboratory and are 
loosely tied into an animal holder. When the animals are 
snugly tied into a holder, the urinary secretion is decreased 
in amount. This is clear from Fig. 23, in which are shown 
the curves for the urinary secretions obtained in the animals 
that were rendered albmninuric by this means (Experiments 
22, 23, 24, and 25). If instead of such a general state of 
lack of oxygen in the body we interfere locally with the 
blood supply to the kidney, as through clamping of the 
renal blood vessels, the same great fall in urinary output 
is observed, as is evidenced in the lowermost curve of Fig. 28. 
But to show that it is really the acid developed in the 
body as a whole, or in the kidney specifically, that xmder 
these circumstances is responsible for such a fall in secre- 
tion, it is best to inject the acid directly. The effect of such 
a proceeding is shown in Fig. 24 based on Experiments 12, 
13, and 14. It would be piuposeless to multiply these ex- 
periments to further support the contention that an abnor- 
mal acid content in the kidney leads to a decrease in the 
secretion of water. As a matter of fact, this finds daily 
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corroboration in the decreased urinary output observed in 
all those clinical cases, such as heart disease, respiratory 
disease, etc., which we know to be associated with an ab- 
normal accumulation and production of acids in the body. 

But how may we imagine the acid to be eflfective in this 
regard? A proper answer to this question demands a criti- 
cal review of all the various theories that have been pro- 
posed from time to time to explain the mechanism of 
normal urinary secretion, and this would lead us too far 
afield.^ We can, however, help toward a more circum- 
scribed formulation of the whole problem. 

Defined physicochemically, the problem of water secre- 
tion by the kidney is essentially the problem of how water 
contained in the blood is made to pass through a solid 
(hydrophylic) colloidal membrane, this being represented, in 
the case of the kidney, by the various cells and their inter- 
cellular substances that lie between the blood on the one 
hand and the urine on the other. Two possible sources 
for the forces necessary to get the water through this mem- 
brane are available. The membrane may be perfectly 
passive and the blood itself suffer changes which result in 
driving the water through the membrane; or the membrane 
itself may be concerned in the process, in that it first ab- 
sorbs water from the blood to give it up again later into 
the uriniferous tubules; or, finally, both may act together. 

Two theories of urinary secretion that have considered 
changes in the blood as primarily responsible for the giving 

1 See R. Heidenhain: Hermann's Handbuch d. Physiologic, 5, Leipzig, 
1883; E. Waytnouth Retd: Schaefer's Textbook of Physiology, 1, 261, Lon- 
don and Edinburgh, 1898; E. H. Starling: ibid 1, 285; Oppenheimer's Hand- 
buch d. Biochemie, 3, 206, Jena, 1909; H. J. Hamburger: Osmotischer 
Druck und lonenlehre, 2, 93, Wiesbaden, 1904; E. Overton: Nagel's 
Handbuch der Physiologic, 2, 774, Braunschweig, 1907; 0. Cohnheim: 
ibid, 2, 607; R. Hober: Kordnyi-Richter, Physikalische Chemie und Medi- 
zin, 1, 295, Leipzig, 1907; Martin H. Fischer: CEdema, 186, New York, 
1910; Kolloidchemische Beihefte, 2, 304 (191 1). 
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would be analogous to the filtration of water, for example, 
through a thin gelatine membrane, and the amount of 
pressure required to do this is out of all proportion to that 
available in the living animal. The maximal filtration 
pressiure available in the body is the maximal blood pres- 
siure, and one equal to 250 millimeters of mercury easily 
covers even pathological states of high blood pressure. 
Yet we need no such pressures to get a urinary secretion. 
A normal blood pressiure suffices to enable our kidneys to 
get rid of all the water we may be pleased to consume and 
Gottlieb and Magniis ^ have shown that under certain cir- 
cumstances a secretion of luine can still be obtained when 
a blood pressure of only 9 to 12 millimeters of mercury is 
available. But even if one were disinclined to regard 
such a state as "physiological," and so insisted on 125 
millimeters of pressure, or to cover the pathological states, 
250 millimeters, we could still get no filtration of water 
through a colloidal membrane of the type that character- 
izes the kidney. As the studies of H. Bechhold^ have 
shown, five to ten atmospheres, in other words, five to 
ten times 760 millimeters of mercury are necessary before 
water can be squeezed through a thin layer of gelatine. 
By treating the gelatine with various chemicals it is possible 
to increase its permeability to water. But the chemicals 
most effective in this regard still leave the gelatine mem- 
brane in a state where it demands half an atmosphere 
pressure, in other words, 380 millimeters of mercury. The 
chemical substances that thus alter the permeability of the 
gelatine filtration membranes are all such as either precipi- 
tate or change (denature) the character of the gelatine. 
We might therefore recall the precipitations (cloudy swell- 
ing) observed in kidney cells in clinical cases of nephritis, 

^ GotUieb and Magnus: Archiv. f. exp. Path. u. Pharm., 46| 223 (iQoi). 
> H. Bechhold: Kolloid Zeitschr. 3, 3, 33 (1907)* 
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or in those of our kidney sections put into this state by 
artificial means, and so think to help ourselves over some 
diflGicnlties, by sa3dng that under these circumstances the 
luinary membrane becomes more " permeable." Actually, 
we only get ourselves more involved, for the very con- 
ditions (acute parenchymatous nephritis), which in the liv- 
ing animal show these membrane changes, are those in 
which urinary secretion is most definitely diminished} 

Very evidently, therefore, if we note changes in urinary 
secretion with changes in blood pressure, the secretory 
changes are not to be attributed to the changes in blood 
pressure per se, but to some of the accompaniments of such 
changes in blood pressure. Heidenhain expressed this 
thought by saying that it was not the pressure which de- 
termined the secretion, but the amount of blood passing 
through the kidney. But this also does not adequately ex- 
press the problem. It is not alone the amount of blood 
but the kind of blood. Only when blood rich in oxygen 
and low in carbon dioxide goes through the kidney do we 
have secretion. No amount of venous blood going through 
the organ wiU yield a drop of urine. Since the blood does 
not carry its great oxygen content for its own benefit, and 
since the arterial blood which enters the kidney leaves this 
organ as venous blood, it is clear that the cells here use it 
up, and since the kidney actively secreting water uses up 
more oxygen and 3delds more carbon dioxide^ than a rest- 

' The recent experiments of Alfred SchoePy Kolloid Zeitschr., 8| 80 (191 1), 
can also not be called upon for help. That Schoep got a filtration of water 
through collodion membranes with only a few millimeters of mercury pressure 
constitutes an experimental fact that cannot inmiediately be used for 
biological purposes. Collodion is a lyophilic colloid in such solvents as 
ether, alcohol, etc. It is a lyophobic one in water and therefore does not 
represent a membrane at all of the nature of those existing in the living 
animal (which are lyophilic in water). 

* See Barcroft and T, G. Brodie: Journal of Physiology, 32, i8 (1904); 889 
52 (1905). 
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ing kidney, it follows that this secretion demands work on the 
part of the kidney stmctures — the secreting colloidal membrane. 
Further evddence that the kidney does such work is furnished 
by the higher temperature that prevails in the urine over 
that prevailing in the blood from which it is derived. 

A second theory of urinary secretion that regards changes 
in the composition of the blood as of primary importance 
in determining the secretion of water from the kidnay is 
that proposed by Isador Traube} According to this 
author, changes in the surface tension of the blood are re- 
sponsible for a squeezing of fluid through the capillary 
structures composing the kidney (the cells and intercellular 
substances) that lie between the blood on the one hand and 
the urine on the other. The ingenious ideas of Traube 
have scarcely received the attention from physiologists and 
pathologists that they deserve. In connection with our 
problem I should only like to point out that should they 
ultimately prove adequate to account for the phenomena 
of secretion — a subject of doubt to my mind, chiefly be- 
cause during secretion the secretory membrane does work 
and in proportion to the amount of secretion, while Traube^ s 
ideas do not demand this — the introduction of acid into 
the blood or into the kidney would be associated with such 
changes in the surface tension of the blood and in the 
capillarity of the kidney as to render the changes in secre- 
tion observed in nephritis readily intelligible. 

The theories of urinary secretion which lay the main 
stress upon the kidney cells themselves, as the sources for 
the energy required to separate water from the blood, may 
be briefly considered under three heads — the "physiologi- 
cal" or "secretory" theory, the osmotic theory, and the 
colloidal theory. 

^Isador Traube: Pfluger's Archiv, 106, 541 (1904); 123, 419 (1908); ISS* 
511 (1910); Biochem. Zeitschr., 10, 371 (1908); 16« 182 (1909). 
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The "physiological" or "secretory" theory of urinary 
secretion sufiFers from the defects of every such "physio- 
logical " theory — it explains nothing. The osmotic theory 
sufiFers through its inadequacy. In spite of all one's re- 
luctance to give it up, when one considers its tempting 
simplicity and the wealth of biological fact that its dis- 
cussion and experimental study have yielded, it seems now 
as though it would scarcely be able to maintain even a par- 
tial role in the phenomena of water absorption and secre- 
tion as observed in plant or animal cells. ^ If the osmotic 
theory of absorption and secretion has to be relinquished 
in working with individual cells, it will have to go all the 
more certainly in the special problem of absorption and 
secretion as presented to us in the kidney. 

I have suggested that the explanation of urinary secre- 
tion be sought in the colloidal constitution of the kidney 
and in the physicochemical changes that this sufiFers under 
the various conditions which we know to influence the 
secretion of water from this organ.^ The separation of 
water from the blood by the urinary membrane) that is, all 
the structures that lie between the blood on the one hand 
and the urine on the other) involves two processes — an 
absorption of water from the blood, and a subsequent giv- 
ing ofiF of this same water out into the uriniferous tubules. 
How is this accomplished? 

As already pointed out, the urinary membrane is built 
up of a series of (hydrophilic) emulsion colloids. That half 
of the process of luinary secretion which consists of an ab- 
sorption of water from the blood by the urinary membrane 
is entirely analogous to the absorption of water by fibrin, 
gelatine, or serum albumin, — technically put, it consists of 

*See Wolfgang Pauli: Sitzimgsberich. d. Wiener Akad. Math-naturw. 
Klasse, 118, 38 (1904); Martin H, Fischer: Physiology of Alimentation, 
182-187, 267-269. New York, 1907; CEdema, 85. New York, 191a 

' Martin H, Fischer: CEdema, 180. New York, 191a 
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a hydration of some or all of the (hydrophilic) emulsion col- 
loids composing the kidney. The other half of the process 
of urinary secretion consists in a giving up of this absorbed 
water; it is analogous to the loss of water by fibrin, gela- 
tine, or serum albumin, in other words, to the dehydration of 
a (hydrophilic) emulsion colloid. To accomplish the secre- 
tion of urine a cycle of changes must therefore occur in the 
kidney, which leads first to the absorption of water and then 
to its secretion. Let us ask of what such a cycle of changes 
might consist, and though in the case of the kidney we ven- 
ture here upon treacherous ground, a few experimentally 
well-established facts point out a road rather clearly. 

In discussing the problem of absorptions^ which appar- 
ently is to be regarded in every sense as the mirror image 
of secretion, I pointed out how the carbonic acid produc- 
tion in cells may be one — or under physiological conditions 
the chief — factor in determining the absorption of water 
from the peritoneal cavity or the intestinal tract. Experi- 
mental observations seem to indicate that the following 
happens: the cells of the peritoneum or of the intestinal 
tract produce carbonic acid. This increases the hydration 
capacity of the colloids constituting the peritoneum or in- 
testinal tract for water, and so if any is present in either 
location it is absorbed. But the arterial blood entering 
the peritoneum or the mucous membrane of the intestine 
has a lower carbon dioxide tension than that found in the 
ceUs here, and so this diffuses over into the blood. As this 
enters the blood the capacity of the blood colloids for hold- 
ing water is increased (as is evidenced microscopically by 
a swelling of the blood corpuscles in a venous blood, and 
physicochemicaUy by an increase in the viscosity of the 
blood). Between the increased capacity of the blood to 
carry water, and the now diminished capacity of the cells 

^Martin H, Fischer: Kolloidchemische Beihefte, 2, 304 (191 1). 
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of the peritoneum and intestinal tract to hold on to it, the 
water ' previously absorbed from the peritoneal cavity or 
the intestinal lumen is now dragged over into the blood. 
As long as the circulation is maintained water must there- 
fore be absorbed from the peritoneum or the lumen of the 
intestine, and as steadily be lost on the opposite side of the 
absorbing membrane into the blood. 

In the case of the kidney, a reverse series of changes 
brings about a secretion of water. To render secretion 
possible we must first of all supply the kidney with oxygen. 
In the process of water secretion by the kidney this oxygen 
is not only used up but carbon dioxide is produced, and 
the loss of one and the production of the other nm the 
higher the greater the amount of water secreted by the 
kidney.^ In the carbon dioxide production in the cells of 
the urinary membrane we have, therefore, the establishment 
of conditions which increase the capacity of the colloids 
here for absorbing water. In the loss of this same carbon 
dioxide to the blood we have subsequently the cause for the 
loss of the previously absorbed water out into the space of 
Bowman^s capsule or the uriniferous tubules. The only 
part of water secretion by the kidney that this simple in- 
terpretation does not explain is why the water is lost 
toward the lumen, and not back into the blood with the 
carbon dioxide. But for this a simple explanation (based 
on certain anatomical relationships existing in the kidney 
and on differences in rates of diffusion) can also be given, 
as I hope to show at another time in discussing some col- 
loidal models of secretion. 

As I have previously pointed out,* the kidney is not 
alone involved in this matter of urinary secretion, but the 

1 Barcroft and T. G, Brodie: Journal of Physiology, 82, i8 (1904); 88, 52 

(1905)- 

* Martin H. Fischer: (Edema, 184. New York, igza 
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blood as well, and, somewhat more remotely, all the tissues 
of the body. We have already touched upon the fact that 
only arterial blood will yield a secretion, and that no 
amount of venous blood will do so. But aside from this 
important fact it must always be borne in mind that the 
mere coursing of blood through the kidney does not repre- 
sent the existence of an inexhaustible foxmtain of water out 
of which urine can be manufactured as is so frequently done 
by physiological and clinical workers. The water foxmd in 
the blood is ordinarily to be regarded as bound to the 
colloids of the blood. Only as these suffer a change which 
makes them incapable of holding as much water as they 
once did, or the colloids of the urinary membrane develop 
an avidity for water that overtops that of the blood col- 
loids for this same water, does water from the blood be- 
come available for absorption (preparatory for secretion) 
by the kidney. The body tissues generally play a r61e in 
the whole problem as they give up or take water away from 
the blood. Other things being equal, it is evident that the 
kidney will secrete water the more easily, the less firmly it 
is bound to the colloids of the blood. 

These remarks have all been necessary in order to show 
why it is that the abnormal production or accumulation of 
acid in the kidney, as occurs in nephritis, must be followed 
by a decrease in the secretion of water (urine) from the 
kidney. The acid must interfere, first of all, with the 
chemical (enzymatic) changes in the kidney cells them- 
selves, which are responsible for the normal oxidation proc- 
esses that occur here (such as the production of carbon 
dioxide). While such an increase in the amoimt of add 
held in the kidney as occurs in nephritis, does not inter- 
fere with the absorption of water from the blood, favors it, 
rather (as evidenced by the swelling of the kidney), it in- 
terferes decidedly with the subsequent loss of the absorbed 
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water which constitutes the palpable external evidence of 
secretion. The loss of the add to the blood must be ren- 
dered the more diflScult the higher the amount of acid 
already present here, — wherefore the question of the 
amount of acid contained in the body as a whole becomes 
an important factor in the problem of nephritis. As a final 
word let us point out the fact that the nephritic kidney in 
swelling (as it possesses a firm capsule) compresses its vascu- 
lar supply. In consequence of this it not only decreases, 
through the decrease in the absolute amount of blood 
going through the kidney, its opportunities for losing such 
acid as it has already accumulated, but places its com- 
ponent cells in a position where an abnormal add produc- 
tion is immensely favored (lack of oxygeji). All these facts 
must be borne in mind, and point the way to be followed 
when we come to discuss the matter of treatment. 

4. The Changes in the Secretion of Dissolved Substances 

by the Nephritic Kidney. 

As already noted, the nephritic kidney shows devia- 
tions from the normal secretion of dissolved substances 
by it in two directions. There is, first of all, a decrease 
(other conditions remaining the same) in the absolute 
amounts of the various substances secreted, and second, in 
the relative proportion that these bear to each other when 
compared with the secretion of these same substances as 
observed in health. The nephritic kidney secretes some 
substances as well as does the healthy kidney, others de- 
ddedly less well. It is our problem to say how such a con- 
dition as an add production in the kidney brings such a 
state of affairs to pass. In order to do this we must recall 
some of the facts of normal secretion by the kidney. 

As is familiar to everyone, a secretion of some sub- 
stances proportionately more easily than others, in other 
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words, a "selective" secretion by the kidney, such as we 
have just outlined, is not characteristic of the diseased 
kidney, but of the healthy kidney as well. This is really 
the rock on which most of the mechanical, or to use a 
broader and better term, nonvitalistic or physicochemical 
conceptions of urinary secretion have foundered, — and 
these foimderings have given momentary comfort to those 
who believe that kidney secretion, as many another physio- 
logical phenomenon, is "vital" in character. But such 
a pessimism would seem to be premature, for we are 
already familiar in physical chemistry with not a few sys- 
tems in which differences in the concentration of any sub- 
stance are easily maintained over indefinitely long periods 
of time, and, of course, without the assistance of those 
"peculiar" forces believed by some to inhabit the living 
cell. Reference is here made to the differences in the dis- 
tribution {distribution coefficient) of any substance between two 
phases. 

Through the work of Hans Meyer and E, Overton the 
differences in the solubility of such substances as alcohol, 
ether, chloroform, morphine, cocaine, etc., in water and in 
fats and fatlike bodies (lipoids) — their distribution co- 
efficients between two solvents — have been shown to ex- 
plain very satisfactorily why these substances not only 
diffuse with greater speed into and through cells, especially 
rich in the fatlike bodies (the fat cells and the cells of the 
central nervous system), than into and through such as con- 
tain these in smaller amounts (yellow elastic tissue, white 
fibrous tissue), but why in the end they are foimd in larger 
absolute amoimts in some tissues than in others. 

A second property of protoplasm which permits one cell 
or tissue to take up more of any given substance, and this 
more speedily than is the case with another cell, is the 
character of the colloids contained in the cells and the 
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state in which these find themselves. This is one of the 
reasons why certain stains when injected intravenously are 
not taken up with the same speed, or to the same extent, by 
all the tissues of the body. 

A third property of protoplasm, which makes for in- 
equalities in the distribution of a substance, resides in the 
chemical differences existing between different kinds of 
protoplasm. Certain of the " vital " and " specific " pro- 
toplasmic stains are examples of this class. In these a 
chemical combination results between the dye and the 
chemical compounds found in some cells. 

What use can we make of these facts in the explanation 
of the alterations observed in the secretion of dissolved 
substances by the nephritic kidney? In proposing a col- 
loidal theory of urinary secretion,^ I have tried to show how 
the " selective " character of secretion may be explained in 
the following way: 

All secretion of dissolved material by the kidney is de- 
pendent, first of all, upon a secretion of water by the 
kidney. After the water is secreted I hold that all the con- 
stituents which characterize it as urine come to be added 
to it, in its course through the uriniferous tubules, by a 
process of leaching out of the dissolved substances present 
in the kidney cells. But in this process of leaching out not 
all the constituents present in the protoplasm leave the 
cells in which they are originally present with the same 
ease. Depending upon the character of the dissolved sub- 
stance, and the state of the protoplasm as to lipoid content, 
colloidal state, and chemical composition, the water pres- 
ent in the uriniferous tubule may come to take up the dis- 
solved substance to an extent which allows it ultimately 
to be found here in a lower concentration than in the kidney 
cells, in the same concentration, or in a greater one. It is 

^ Martin H, Fischer: (Edema, 180. New York, 1910. 
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all a matter of equilibrium. But the equilibrium points 
with different substances are different, and so the relative 
amounts of these different substances that appear in the 
urine are also different. In other words, the (normal) leach- 
ing out is " selective," or, to put it biologically, the " secre- 
tion " of the dissolved substances is selective. 

But this leaching out of dissolved substances from the 
kidney is only one-half of the process of urinary secretion. 
The other half is the process of the absorption of dissolved 
substances from the blood by the kidney cells preparatory 
to their secretion into the lumen of the uriniferous tubules. 
This is also a selective process, and here the same laws of 
lipoid solubility, colloidal adsorption, and chemical combi- 
nation, which have already been discussed in the leaching 
out process, again, come into play. 

All these various processes of absorption and secretion of 
dissolved substances by the kidney cells are most markedly in- 
fluenced by the reaction existing in them^ and it is for this 
reason that the observed variations from the normal in the 
secretion of dissolved substances by the nephritic kidney occur. 

It is easily appreciated why there must be a decrease in 
the absolute amount of dissolved substance secreted by the 
nephritic kidney. If the secretion of water through the 
kidney is diminished, then clearly not as much dissolved 
substance can be leached out of the kidney parenchyma as 
when more is secreted. Into this, however, enters the ele- 
ment of time. When much water is being secreted by a 
kidney its discharge into the pelvis of the kidney is also 
hastened. The time that a given portion of the urine 
(secreted as water initially) is in contact with the kidney 
cells is thereby diminished, and so not all that this water 
is capable of absorbing is taken up. When the water is 
secreted more slowly, the ultimate equilibrium point for 
the distribution of dissolved substances between the kidney 
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and the urine is more nearly approximated. We find daily 
expression of this fact in the clinical observation that after 
the consumption of much water the concentration of the 
urine falls, while with a diminished intake of water, or 
when the kidney cannot secrete it (as in nephritis), the con- 
centration of the urine becomes progressively higher. Yet, 
other things being equal, the absolute amount of any dis- 
solved substance secreted by the kidney must be the greater, 
the larger the absolute amount of water secreted by the 
kidney in any unit of time. 

To illustrate how the increased acid content in the 
kidney in nephritis leads to variations in the secretion of 
the dissolved substances, I would like to introduce a few 
simple test-tube experiments and experiments on rabbits, 
which concern themselves particularly with that part of 
the selective secretion which deals with the colloidal state 
of the kidney cells. This constitutes by far the most im- 
portant part of the whole problem of selective absorption 
and secretion, for the state of a colloid in the body is more 
easily affected by external conditions than is the solvent 
property of a Upoid, or the chemical character of any part 
of living protoplasm. As the various dyes betray them- 
selves not only qualitatively, but, in a sense, also quanti- 
tatively, to the naked eye, illustrations of the " absorption " 
and the " secretion " of these, under conditions that interest 
us in our discussion of nephritis, seemed to me best suited 
to our needs. I chose, moreover, dyes that have been used 
physiologically in the study of the kidney. The results 
of a few experiments on the staining of fibrin, which are 
familiar to any worker who has at all touched upon the 
problem of dyeing, and which might be multiplied indefi- 
nitely by using other dyes and different colloids, are shown 
in Fig. 21. 

Tube I contains an aqueous solution of toluldin blue. 
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If into another tube (2), containing the dye in the same 
concentration, some powdered fibrin is dropped, this soon 
absorbs most of the dye and stains intensely blue. The 
supernatant liquid retains only a faint tinge of the blue 
but this remains indefinitely. If the supernatant solution 
is carefully pipetted off, and distilled water is placed over 
the dyed fibrin, the water now slowly turns blue. In 
this way, through successive washings, we can again get 
considerable of the blue out of the fibrin. In other words, 
the fibrin absorbs the dye imtil an equilibrium is reached 
between the concentration of the dye in the fibrin and the 
concentration of the dye dissolved in the supernatant 
liquid. If now we disturb this equilibrium by removing 
the blue solution above the fibrin and substituting water 
for it, some of the dye comes out of the fibrin until equilib- 
rium is once more established. 

If we will now write kidney colloids for fibrin we have 
what happens in this organ when it secretes any dye. 
The absorption of the dye by the kidney cells from the 
blood is analogous to the first series of changes that we 
describe, the leaching out of the dye by the urine to the 
second series. We can also see at once why the quantity 
of urine secreted and the time that this remains in contact 
with the kidney cells are of such importance. This cor- 
responds with the renewal of the distilled water above the 
dyed fibrin and the time this is allowed to remain there 
before being pipetted off. 

What happens if we introduce into this whole system a 
trace of acid? The result is shown in tube 3. The fibrin 
swells somewhat, but the toluidin blue is now scarcely 
taken up. The supernatant liquid remains practically as 
blue as the control tube i. What would this mean when 
applied to the kidney affected with nephritis, for which we 
have maintained that an abnormal acid content is respon- 
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sible? That the kidney would swell as does the fibrin, 
with this we are already familiar. But such a kidney 
would now not absorb the toluidin blue preparatory for 
secretion as does the healthy kidney. On the other hand, 
we must not hastily conclude herefrom that imder such 
circiunstances the kidney would necessarily also secrete this 
dye badly. Once any dye was in the kidney colloids this 
would rapidly diffuse into the urine, not only because the 
kidney colloids are not holding on to the dye particularly 
firmly, but because the acid liable to be in such urine as is 
secreted from the nephritic kidney would further favor the 
passage of the dye into it. 

In tubes 4, 5, and 6 are shown a parallel series of experi- 
ments carried out with sodium indigosulphonate. It is 
clear that with this dye conditions are exactly the reverse 
of those obtaining in the case of toluidin blue. The very 
circumstances which favored absorption before, hinder it 
here, and those which hindered it before now favor it. In 
tubes 7, 8, and 9 are shown the results obtainable with 
neutral red, which, it will be observed, behaves like toluidin 
blue. 

But the kidney is not thus offered one substance at a 
time to secrete into the urine. The blood that passes 
through this organ brings it many at once. What must be 
the behavior of the tissue colloids under such circumstances? 
As tubes 10, II, and 12, and tubes 13, 14, and 15 clearly 
show, a colloid under such circumstances behaves toward 
each of the substances offered it as though the others were 
not present. In tube 10 is shown the effect of mixing so- 
dium indigosulphonate and neutral red. If some fibrin is 
introduced into this mixture it absorbs the red (chiefly) and 
leaves behind (almost) all the blue. This would correspond 
with the kidney fimction in health. If now an abnormal 
amount of add were present in the kidney (nephritis) 
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just the reverse would result — the red would now be left 
behind in the blood, while the blue would be absorbed. 

In tubes 13, 14, and 15 are shown the results on the 
staining of fibrin when toluidin blue and neutral red are 
mixed. The resulting color is shown in tube 13. In the 
presence of fibrin both of the dyes are absorbed as shown 
in tube 14, but if a little acid is present, or is subsequently 
added, the fibrin fails to stain. Figure 21 was painted from 
the results obtained in the following Experiment 21, after 
the tubes had stood some eighteen hours. Marked differ- 
ences in the degree of staining are readily visible, however, 
after ten minutes. 

Experiment 21. 

1. 15 c.c. .01 per cent toluidin blue plus 15 c.c. water. 

2. 15 c.c. .01 per cent toluidin blue plus 15 c.c. water plus 0.4 
gram fibrin. 

3. 15 c.c. .01 per cent toluidin blue plus 15 c.c. A normal acetic 
acid plus 04 gram fibrin. 

4. 15 c.c. .02 per cent sodium indigosulphonate plus 15 c.c. water. 

5. 15 c.c. .02 per cent sodium indigosulphonate plus 15 c.c. water 
plus 04 gram fibrin. 

6. 15 c.c. .02 per cent sodium indigosulphonate plus 15 c.c. ^ 
normal acetic acid plus 04 gram fibrin. 

7. 15 c.c. .02 per cent neutral red plus 15 c.c. water. 

8. 15 c.c. .02 per cent neutral red plus 15 c.c. water plus 0.4 gram 
fibrin. 

9. 15 c.c. .02 per cent neutral red plus 15 ex. -itf normal acetic 
acid plus 0.4 gram fibrin. 

10. 15 c.c. .02 per cent sodium indigosulphonate plus 15 c.c. .02 
per cent neutral red. 

11. 15 c.c. .02 per cent sodium indigosulphonate plus 15 c.c. .02 
per cent neutral red plus 0.4 gram fibrin. 

12. 7 J c.c. .04 per cent sodium indigosulphonate plus yi c.c. .04 
per cent neutral red plus 15 c.c. -h normal acetic acid plus 0.4 gram 
fibrin. 

13. 15 C.C. .01 per cent toluidin blue plus 15 c.c. .02 per cent 
neutral red. 
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14. 15 c.c. .01 per cent toluidin blue plus 15 c.c. .02 per cent 
neutral red plus 0.4 gram fibrin. 

15. 7i c.c. .02 per cent toluidin blue plus f'ji c.c. .04 per cent 
neutral red plus 15 c.c. ^V normal acetic acid plus 0.4 gram fibrin. 

The details of this experiment have already been discussed in the 
text. 

It follows from all this that the presence of a little acid 
in such a colloidal material as that which we know to com- 
pose the kidney must be followed by profound changes in 
the character of the secretion of dissolved substances by 
this organ as compared with the normal secretion of these 
same substances. But depending upon the way in which 
the acid displaces the equilibriiun point it is clear that, 
with otherwise constant conditions, the secretion of any 
substance may not only be decreased or simply remain 
unaffected, but it may actually be increased. With illus- 
trations of the first two of these possibilities we are familiar 
from the analyses of the urine in nephritis. Examples of 
the third have not yet been sought for. 

Before closing this chapter it is well to refer to a few 
animal experiments which show that what has been said 
above regarding the staining of fibrin actually holds in 
the case of the living animal. As pointed out in our 
discussion of the experiments of Heidenhainy Dreser, and 
Nussbaum, these authors found the kidneys of their ex- 
perimental animals stained most deeply, and most generally 
with sodium indigosulphonate or acid fuchsin (which stains 
fibrin just as does sodiiun indigosulphonate) when con- 
ditions favoring the accumulation of acid in the kidney 
were most clearly at hand. This corresponds with the im- 
proved tendency of fibrin to stain with these dyes when 
an acid is present. When in a rabbit imder morphine an- 
aesthesia the artery to one kidney is clamped for an hour or 
two, and then sodium indigosulphonate or acid fuchsin is 
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injected intravenously, while the clamp is removed from 
the artery, it is foimd that the clamped kidney not only 
stains sooner than the undamped one, bid more intensely. 
When now frozen sections are made of the two kidneys the 
dye in the healthy kidney is foimd only in the Imnina of the 
uriniferous tubules, while in the ligated kidney it is found 
in the cells themselves. And yet a kidney so clamped for 
an hour or two will not yield any urine for hours after- 
wards, if ever again. The staining of the kidney, as already 
once noted above, is therefore not an index of secretion, but in 
this case rather of its lack. 

The reverse of this experiment can be done with neutral 
red. Here the normal kidney stains well and rapidly, 
while the clamped one remains without color, owing to the 
acid developed in it in the absence of a circulation. Clearly, 
therefore, mere staining of a cell can by itself tell xis little 
regarding the secretion of such a stain by that cell. 

After what has been said it must be self-evident that too 
many factors enter into the pictiure of the secretion of any 
dissolved substances by the kidney — too many factors at 
which we can to-day but guess in a clinical case — to make 
any conclusions regarding the fimctional activity of the 
kidney, as derived from a study of the elimination of some 
one compound swallowed by the patient and sought for in 
his urine, of any material value. Even though we ignore 
all other elements of error, the state of the blood, the state 
of the kidney colloids, and the state of the urine all in- 
fluence the rapidity and perfection of the elimination of the 
substance in so marked and (for us) uncontrollable a way, 
that trustworthy conclusions are impossible, and when we 
take the liberty, as is so often done, of applying what we 
may have learned from the elimination of one substance 
without modification to some other or all other constitu- 
ents found in the urine, then we are on dangerous groimd 
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indeed. Until we have learned far more regarding the laws 
that govern the secretion of dissolved substances by the 
kidney than we know to-day, we had best accept as the most 
reliable test for the functional activity of this organ its ability 
to eliminate water. 

IV. ON THE TREATMENT OF NEPHRITIS. 

For the treatment of nephritis everything has been sug- 
gested; a discussion of the subject can scarcely, therefore, 
hope to bring the mention of anything new that might be 
tried. It can hope to be of interest or importance only as 
on the basis of the views entertained by an author regard- 
ing the nature and the cause of nephritis he will assign to 
certain practices grades of importance different from those 
assigned to these same practices by another — a difference 
of opinion that may perhaps be carried to the point where 
the one will find virtue in procedures that another regards 
only as evil, and vice versa. It is not our purpose in these 
pages to discuss the whole question of the therapeutics of 
nephritis, but on the basis of what has been written we 
may advantageously take up a few points in this field. In 
so doing we will discover further support for the concep- 
tion of nephritis that has been advanced in the preceding 

pages. 

I. Some General Considerations. 

Were we to formulate a general rule for the prophylaxis 
and for th)e treatment of nephritis we would evidently have 
to say that this lies in an avoidance, as far as possible, of 
every condition that favors the abnormal production or ac- 
cumulation of acid in the kidney. What such a rule would 
mean in the language of every day is easily seen. 

We have long paid attention to the diet in this matter of 
nephritis. Clearly, the direct consumption of acid by the 
nephritic individual is contraindicated. The mineral adds 
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which would be worst in this regard do not enter into our 
foods to any appreciable extent, though in the forms of 
fruits, sour wines, etc., not inconsiderable amoimts of 
organic acids are swallowed. Most of these undergo oxi- 
dation in the body rather easily and are converted into car- 
bonic acid which, imder ordinary circumstances, is readily 
excreted. The organic acids are therefore less poisonous 
than might at first appear, but from this is not to be con- 
cluded that they are of no importance at all in the con- 
sideration of this subject of nephritis. Not only are certain 
" weak " organic acids (notably tartaric, acetic, and lactic)^ 
quite as active physiologically as the " stronger " acids, but 
consumed in excessive amoimts they are not without effect, 
as witness the oedema observed in children that are fed 
buttermilk,^ the urticarias following the consumption of 
excessive amounts of grapes,^ etc. 

In the metabolism of proteins not inconsiderable amounts 
of acid are produced.^ Herein is to be sought at least part 
of the explanation of why a restriction of the proteins in 
nephritis is of use. The fats also yield acids when digested 
and so may the carbohydrates imder certain circumstances. 
But before one proceeds to a too drastic revision of the 
dietary, a process in which we are particularly liable to elimi- 
nate the proteins too vigorously, the absolute amounts of 
acid formed by the various constituents of the food should 
be considered. When this is done it will be found that the 

^ Ernst Schloss: Deut. med. Wochenschr., No. 22. (1910). Schloss does 
not, however, consider this an oedema due to feeding add, but as " idio- 
pathic." He found it to disappear on administering calcium salts. 

^ Personal observation. The urticaria disappears as soon as calcium salts 
are given, or fails to appear entirely if such are consumed with the grapes. 

^G. von Bunge: Zeitschr. f. Biol., 10, in (1874); N. Lunin: Zeitschr. f. 
physiol. Chem., 6, 31 (1881); EmU Abderhalden: Biochem. ZentralbL, 2, 257 
(1904). See also the important studies on the balance of add-forming and 
base-forming elements in food by H, C. Shertnan and A. 0. GetUer: Proc. 
Soc. Exp. Biol, and Med. 8. 119 (1911). 
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evil consequences expressed in terms of a direct acid yield 
from the proteins of our food, for example, are small com- 
pared with those that may be calculated from a bottle of 
dry wine. Consideration of the acid content of alcoholic 
beverages helps us moreover to understand why some of 
these exercise a worse effect in nephritis than others. We 
have long recognized that the alcohol content is not alone 
responsible for the effects of alcoholic beverages in kidney 
disease, for while it is true that in large doses alcohol allies 
itself with the general anaesthetics, small doses do not in- 
terfere with the oxidative reactions in the living cells, but 
rather favor these (and so kidney fimction). But what- 
ever is fed, it is clear that all the acid effects of the food 
need not appear if we will take the precaution of seeing 
that the diet contains sufl&cient alkali to neutralize the acid. 
The role of hard work as a factor in inducing nephritis, or 
aggravating an already existing one has been too long 
recognized to demand any special conunent. Muscular 
work and, less obviously, mental work lead to an enormous 
acid production in the body. Sufficiently hard work makes 
any man show all the symptoms and signs of a nephritis. 
Under normal circumstances the acids produced in muscu- 
lar or mental endeavor are quickly oxidized and leave the 
body in the form of carbon dioxide. But for this a plenti- 
ful oxygen supply is demanded, and when this is not fiu:- 
nished, as in close rooms and factories, then such conditions 
become factors in our problem of nephritis. Let now an 
anaemia^ be added and we have built out of a few circum- 

^ A satisfactory explanation of why an anaemia is so often associated with 
nephritis has not yet been given. The anaemia is a prominent sign only in 
the parenchymatous types of nephritis — those that have an cedema. 
This, it seems to me, is not an accidental combination. May we not regard 
the acid which yields the kidney changes and which is to be held responsible 
for the oedema of the tissues generally also responsible for the anaemia, in 
that it behaves like a '' haemolytic '' agent? See my remarks on the nature of 
haemolysis [Kolloid Zdtschr. 6, 146 (1909) or (Edema, 166 (New York, 1910)]. 
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stances, each simple enough in itself, a vidous circle that has 
in it all the possibilities of speedy death. How a heart 
lesion, or an anaesthetic, or a drinking bout, or exposure to 
cold may push the acid content of the kidney up to the 
point where it can care for it no longer is self apparent. 

Just as we have seen how certain circumstances favor the 
development of a nephritis so also can we see how others 
coimteract this. Most notable here are the long observed 
beneficent effects that follow the use of alkalies and the 
substitution of a more strictly vegetarian diet for our ordi- 
nary mixed diet. The alkaline mineral waters are of course 
capable of pushing the equilibrium existing in the kidney 
between the hydrogen ions and the hydroxyl ions toward the 
hydroxyl side, and so of coimteracting that rise in addity 
here which we consider lies at the bottom of nephritis. 

A diet rich in vegetables helps our nephritic in part in 
the same way as though he consumed alkalies directly. 
The bases present in vegetables are combined with weak 
organic acids; in other words, the vegetables contain salts 
which when dissolved in water are alkaline in reaction. In 
the body these organic acids are largely oxidized to car- 
bonates and so the tendency of the body tissues to become 
alkaline in reaction is still further developed. How suc- 
cessfully a diet rich in fruits and vegetables coimteracts 
even the normal tendency of the body to become add is a 
matter of common knowledge to any physidan who has 
watched the urine of any patient turn from its normal 
acidity to an alkalinity, when ordered from an ordinary 
mixed diet upon one richer in the vegetables and fruits. 

But I would like to insist that this neutralization capadty 
of the vegetable diet for adds is not the only factor to be 
considered in accounting for its beneficent effect in ne- 
phritis. We learned earUer in this paper that the solubility 
of protein in any acid is markedly reduced by salts. Not 
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only are the vegetables rich in salts but they are rich in the 
very ones which act most powerfully in reducing the solu- 
bility of the protein. So we may find in this fact, along 
with what has already been said regarding the capacity 
of the vegetable diet to neutralize acids, a satisfactory 
scientific foundation for the reduction of the albuminuria 
in BrigMs disease, when a diet rich in vegetables follows 
one in which these were not so abimdant. Such salts also 
serve to reduce the size (swelling) of the kidney, and as 
we have seen, they practically prevent those precipitation 
effects in the kidney cells (granule formation) that are 
characteristic of the early changes of nephritis from a mor- 
phological point of view. Speaking generally, a diet high 
in vegetables also means that the individual is consuming 
more water. The effect of this will next be discussed, and 
later we shall return once more to the question of salts in 
the diet. 

2. Water Consumption in Nephritis. 

The question of water consimiption resolves itself into 
two parts, on the one hand, into the use of water in cases 
where a nephritis is likely to arise, on the other, to its use 
in an established case. From all that has been said it 
must be clear that the intake of water should never be re- 
siricted. To this rule there exists to my mind only one 
possible exception, and that is the advisability of stopping 
water temporarily — say for an hour or two for reasons 
that will appear later — in cases of complete suppression 
of the urine. Neither does this statement mean that pure 
water is necessarily the best form in which to take this, but 
with this matter we will deal inunediately. The reasons 
why water should be given without restriction are obvious. 
No matter with what condition we are dealing that we may 
consider liable to lead to a nephritis, what produces that 
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pathological state in the end is an intoxication. This is 
strikingly true of course in the infectious diseases or in an 
eclampsia case. Here the whole organism is suffering from 
the effects of a poison. The effect of that poison depends 
not alone upon the length of time that it acts upon the 
organism as a whole or any individual part of it, but upon 
the concentration of the poison present at any one time. 
If now our interest centers upon a toxic effect that such a 
poison may have upon the kidney, and we are anxious to 
protect this organ, it is clear that the concentration of the 
poison must be kept as low as possible in this organ. To 
do this we have only two possibilities open to us and when 
we cannot control the factor of poison production, we can 
hope to cut down the effect of the poison only by keeping 
what is produced as dilute as possible, which means the 
giving of water. In this connection the practical point 
should be remembered that in ordinary practice an ever so 
patient administration of water through the day is likely to 
be neglected in the night. As toxine production does not 
cease with nightfall, it is clear that water administration 
also should not, otherwise we are likely to lose in a few 
hours at night what we cannot subsequently regain in days, 
if at all. 

At this point we are likely to be met by the argument 
that while such a water therapy is accepted as advisable in 
the toxic nephritides, those associated with heart lesions, 
etc., are not to be similarly treated. Let us first point out 
the fact that these too are toxic nephritides — the patient 
with a broken heart compensation, or a compressed limg 
due to a carcinomatous pleurisy, and albumin in his urine 
shows this (according to our views), because the acid con- 
tent in his kidneys is abnormally high. The more the con- 
centration of this can be reduced the less will be its effect 
on the kidneys. Thus far, therefore, he needs water quite 
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as much as the nephritic who is such in consequence of an 
infectious disease. 

But it will be argued that the giving of water increases 
the work of the heart in these cases, and so is bad. Let 
us consider this problem dispassionately. The belief that 
the giving of water increases the work of the heart is based 
upon the notions of urinary secretion, which imagine that 
water is pushed through the kidney cells by gross mechani- 
cal means. And so it is reasoned that the more water that 
is given, the more push is required, that is to say, the more 
blood pressure, and so the more work from the heart. Actu- 
ally such a belief lacks every experimental support. If one 
fact regarding urinary secretion stands out as well estab- 
lished, it is that the forces active in producing the urinary 
secretion lie within the kidney itself. The only thing there- 
fore that we might call upon as responsible for increasing 
the work of the heart would be some prodtict of the work of 
the kidney in separating urine from the blood. We have a 
right to consider here the effect on the heart of the extra 
carbon dioxide^ produced whenever the kidney fimctions. 
But the effect of this cannot be greater than that of an equal 
amount produced normally, or in a given case of kidney 
disease than an equal amount produced in some other 
organ. And when compared with the total amoimt of 
carbon dioxide produced from all other sources, the amount 
of carbon dioxide produced in the kidney because of the 
consumption of a few extra liters of water is small indeed. 

Even were we to admit that the effect of such an increased 
carbon dioxide production by the kidney did markedly in- 
crease the work of the heart — a view for which we have 
not a single imequivocal clinical observation — it would 
still have to be proved that such an effect is worse than that 

^ Barcrofi and T, G. Brodie: Journal of Physiology, 82, 18 (1904); 83, 52 

(1905). 
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resulting from an accumulation of acid in the kidney (and 
in the body generally) because of an insufficient elimination 
of water through the kidney. As a matter of fact, we 
know this reasoning to be soimd from the fact that the 
parenchymatous types of nephritis, in which water elimi- 
nation is most decidedly insufficient, and in which it would 
be expected in consequence that the heart would be work- 
ing hardest in order to rid the body of any consimied water, 
are the very types in which heart complications (hyper- 
trophy) are most conspicuously absent. 

Let xis now ask if in the chronic interstitial types of ne- 
phritis this rule of no water restriction also holds good. 
We have sufficiently dilated upon the fact that chronic in- 
terstitial nephritis without urinary findings is not physio- 
logically a nephritis. When albumin, casts, and oedema 
appear, that which we have just said for parenchymatous 
nephritis holds for it. But what is to be oiu: position when 
the urinary findings are absent? 

As we have already pointed out, the work done by the 
heart in pumping blood through the blood vessels depends 
upon the length, diameter, and elasticity of the blood vessels, 
and upon the viscosity of the blood. The giving of water 
certainly does not affect the first three factors. So far as 
viscosity is concerned, it can only decrease this and so dimin- 
ish the work of the heart, as diluting a syrup with water 
makes it easier to draw it through a straw. If we are will- 
ing to admit that in consequence of the general circulatory 
disturbances in our p>atient with chronic interstitial ne- 
phritis the increased work thrown upon his heart is in part 
due to an increase in the viscosity of his blood occasioned 
by the presence of abnormal amoimts of add in it, then 
the giving of water must again be of help, for this aids in 
decreasing the concentration of the acid. 

The only objections that may be raised against a too 



NEPHRITIS 133 

vigorous administration of water, it seems to me, are two. 
The first is assodated with the fact that in the parenchyma- 
tous types of kidney disease the kidney swells; the second 
with the effect of the water in washing out salts. We have 
already said why the swelling occurs in nephritis — the 
abnormal acid content of the kidney cells increases the 
capacity of their colloids for water, and consequently if 
this is offered them they swell. And so it might be reasoned 
that to give water in the acuter forms of nephritis would be 
to aid this swelling. Such swelling of the cells, so far as 
the cells themselves are concerned, can hardly be considered 
serious, any more than a moderate oedema of any tissue is 
in itself particularly destructive to the tissue. But in the 
case of the kidney a complicating drciunstance arises which 
does make such a swelling dangerous. This resides in the 
fact that the capsule of the kidney is not as expansible as 
the rest of the kidney substance. As the kidney substance 
swells this tends, therefore, to press upon the blood vessels 
and retard the circulation of the blood through the kidney. 
This condition actually comes to pass in the acuter forms of 
nephritis. The kidney already nephritic, say from the tox- 
ine of an infectious disease or an anaesthetic, tends to make 
itself worse by thus hampering its blood flow. 

The washing out of salts from the kidney acts in the same 
general direction, for, as already noted, the presence of salts 
tends to coimteract the effects of acids in producing swell- 
ing of the (hydrophilic) emulsion colloids of the kidney. 
Our problem might, therefore, seem to become that of bal- 
ancing the good effects of water against certain bad ones. 
Actually the problem is much simpler. A kidney that is 
killing itself clearly needs water to rid itself of the poisons 
that are killing it and so, from this point of view, water is 
indicated. We can give the kidney the benefit of these virtues 
of the water, while we protect it at the same time from the 
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dangers associated with the water by giving along with the 
water certain salts. To a consideration of this subject we 
wiU now turn. 

3. The Rdle of Salts in the Relief of Nephritis. 

We have labored thus far to show how a parallelism ex- 
ists between the changes that various colloids undergo in 
the presence of any acid and the changes that are observed 
in the kidney when this becomes the seat of a nephritis. 
We have noted how the swelling of the kidney in nephritis 
is like the swelling of fibrin or gelatine in water when a 
little acid is added to this; how under the same circiun- 
stances some of the colloids go into solution, and so the 
development of an albuminuria is simulated; how when a 
colloid of the natiure of casein is mixed with these, this is 
precipitated under conditions which make the others swell, 
thus behaving like certain granules observed to arise in 
the cells of the kidney imder conditions associated with a 
nephritis. 

In studying the behavior of the pure colloids we learned 
more than this. We learned, first of all, that the swelling 
of the colloids could be reduced, not only by neutralizing the 
acid, but by adding to the acid any neutral salt. So far as 
the precipitation of casein was concerned the salts divided 
themselves into two groups — the one added itself to the 
effect of the acid and favored precipitation, the other 
coimteracted such an effect. If now oiu: contention is 
correct that the series of changes observed in these simple 
colloids and in the kidney are identical in character, then 
it was to be expected that the administration of properly 
selected salts should relieve the various signs characteristic of 
a nephritis. That such is in fact the case is shown by the 
experiments that follow. 

The choice of salts for these experiments was not an 
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arbitrary one, and what would constitute an ideal salt for 
the relief of nephritis could well be told in advance. Clearly, 
no salt which, when employed in the concentrations and 
amounts necessary to get the desired effects, had any 
"specific" poisonous action upon the experimental animal or 
human being was of any use. Beyond this it was necessary 
to find one which combined a maximum of those effects 
which tended on the whole to help the nephritis (reduction 
of protein solubility and swelling of the kidney) with a 
minimum of those which aggravated such a condition (aug- 
mentation of protein precipitation in the cells). As part 
of the relief of a nephritis centers in the neutralization of 
acid, a salt capable of combining with such clearly possesses 
certain advantages. For this reason such salts as are the 
combination of a weak acid with a strong base, as the 
phosphates, citrates, tartrates, and malates of sodium at 
once suggest themselves. But neutral salts are also effec- 
tive in reducing the solution and the swelling of such emul- 
sion colloids as fibrin, gelatine, and serum albumin and so 
the use of the chlorides and sulphates of sodium, potassium, 
and magnesium suggests itself. But which of these salts 
may, or can in the end, be employed depends upon how 
urgently we wish to use them to get our effects, or how 
much of them we wish to give at one time, and the mode of 
administration employed. The citrates which, on theo- 
retical grounds, one is tempted to use cannot be given in- 
travenously in sufficient amounts to prove useful, though 
administration through the alimentary tract renders them 
safe. And this explains why when we come to use these 
salts clinically our list becomes comparatively short, and, 
for intravenous injection, very short indeed. 

As our argument thus far has seemed to indicate to us 
that all the signs of a nephritis are referable to a single 
imderlying cause, so of course we would expect that did we 
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succeed in discovering any means of combating this cause 
all the signs of the nephritis would disappear en masse. 
Such is as a matter of fact the case, though to show the 
salutary action of the various procediures employed their 
effect on the various signs has been studied separately. 

§1. 

In order to show that salts inhibit the development of the 
signs of a nephritis it was necessary, first of all, to decide 
upon satisfactory methods of producing a nephritis experi- 
mentally in animals, upon which might then be tried the 
action of various salts. Three different methods of pro- 
ducing the nephritis were employed: interference with the 
respiration of the animal, the intravenous injection of 
acid, and direct clamping of the renal blood vessels. Of 
all these the last named is probably grossest in its effects 
upon the kidney. For the sake of comparison the pro- 
tocols of the experiments on the animals which served as 
controls have been inserted in each case. 

Let us turn first to a consideration of the nephritis that 
develops in rabbits, when these are tied into the animal 
holder sufficiently tight to interfere with their respiration. 
One always gets an albuminuria after such a procedure as 
the followiQg protocols show: 
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ExPEMMENT 22. — White rabbit; weight 898 grams. Fed wheat 

and grass. Snugly tied into holder. Urine obtained with a soft 
rubber catheter. 



Time. 




Remarks. 



Bound into holder. 

Alkaline to litmus paper. No albumin. 

Clearer urine. Neutral to litmus paper. Trace 

of albumin. 
Clear urine. Neutral to litmus. Albumin 

present. 

Clear. Neutral to litmus. Albumin present in 
every sample, and increasing in amount. 

Animal seems entirely well. Returned to hutch. 



Experiment 23. — Belgian hare; weight 1226 grams. Fed wheat 
and grass. Snugly tied into holder. Urine obtained with a soft 
rubber catheter. 



Time. 



2 

3 
3 
3 
3 
4 



45 

15 

30 

45 
00 

4.15 

4.45 
5.00 

5.15 
5.16 



Urine 
in c.c. 



Few drops' 

I.O 

0.5 

Few drops 
Few drops 
Few drops' 
Few drops 

2.0 
Few drops 
Few drops ^ 



Remarks. 



Alkaline, thick, chrome yellow. No albumin. 



Neutral and clearer. Trace of albumin. 



Neutral and clearer. Albumin present. 



Animal released and returned to hutch. 
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Experiment 24. — Belgian hare; weight 1020 giams. Fed wheat 
and grass. Snugly tied into animal holder. Urine obtained with a 
soft rubber catheter. 



Time. 



3 30 

3-45 
4.00 

4.15 
4.30 

4.45 
5.00 

5-15 

530 

5.45 
6.00 



Urine 
in c.c. 




4.0 

2.0 I 
Few drops >• 
Few drops 

3.0 



Remarks. 



Tied down. Turbid, dark yellow. Alkaline 
to litmus. No albumin. 

Turbid, dark yellow, alkaline to litmus. No 

albumin. 
Clearer, pale yellow. Acid to phenolphthal- 

ein. Albumin present. 

Clear, acid to phenolphthalein. Albumin 
present. 



Experiment 25. — Belgian hare; weight 11 00 grams. Fed wheat 
and grass. Snugly tied into holder. Urine obtained with a soft 
rubber catheter. 



Time. 


Urine 
in c.c. 


Remarks. 


4.00 

4.15 
430 
4.45 
5.00 
5.15 
5.30 

5.45 
5-46 


1.0 ^ 
2.0 1 

Few drops 

^•5 - 
2.0 

2.5 
3.0 J 


Tied down. Alkaline, turbid, thick. No 
albumin. 

Urine clear, acid to litmus. Albumin present. 
Liberated. Returned to cage. 



When, now, rabbits fed the same food are treated from 
an experimental standpoint in an identical way but have 
in addition a concentrated salt solution injected intrave- 
nously, the albuminuria does not develop. 
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Experiment 26. — Black rabbit; weight 917 grams. Fed wheat 
and grass. Snugly tied into animal holder. Urine obtained with 
a soft rubber catheter. 105 c.c. J molecular NaCl solution^ are 
given intravenously in the course of the experiment at the rate of 
5 c.c. every five minutes. 



Time. 




Remarks. 



Thick, chrome yellow, alkaline. 

Injection begun. 
Thick, chrome yellow, alkaline. 
Clearer. No albumin. 



No albumin. 
No albumin. 



Clear as water. Neutral to litmus. No albumin. 



Animal well. Released and killed by blow on 
head. Nothing abnormal noted on autopsy. 



Experiment 27. — Belgian hare; weight 919 grams. Fed 
wheat and grass. Snugly tied into holder. Urine obtained with a 
soft rubber catheter. 105 c.c. J molecular NaCl solution are injected 
intravenously in the course of the experiment at the rate of 5 c.c. 
every five minutes. 



Time. 



Urine 
in c.c. 



Remarks. 



3 
3 
4 
4 
4 
4 
5 



.15 


4.0 1 


•30 


2.5 


•45 


20.0 


.00 


57.5 


•15 


40.0 1 


•30 


39-0 


•45 


29.0 


.00 


37.0 J 



Alkaline to litmus, thick, yellow. No albumin. 

Injection begim. 
Somewhat clearer. No albumin. 



Clear, colorless. Neutral to litmus. Noalhumin. 



As there is much reason to believe that a mixture of 
different salts when injected intravenously is less poison- 
ous than any pure salt solution, I made the following 
experiments with Ringer solution. 

^ That is a 2.925 per cent solution of sodium chloride. 
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ExPERDCENT 28. — Bd^n hare; weight 901 grams. Fed wheat 
and grass. Snugly tied into holder. Urine obtained'.with a soft 
rubber catheter. In the course of the experiment there are injected 
intravenously 135 c.c. of a Ringer solution X 4/ at the rate of 5 c.c. 
every five minutes. 



Time. 


Urine 
incc 


Remarks. 


1.40 


4.0 


Turbid, alkaline to litmus. No albumin. 


1.45 




Injection into ear begim. 


2.00 


4.0 


Turbid, alkaline to litmus. No albumin. 


2.15 


16.0 




2.30 


38.0 




2.45 


47.0 > 


Clear, alkaline. No albumin. 


3.00 


40.5 




3.15 


32.0 J 




3-30 


130 ) 




3.45 


7.0 > 


Clear, neutral. No albumin. 


4.00 


6.0 ) 




4.05 


No urine 


Animal well. Returned to cage. 



Experiment 29. — Belgian hare; weight 823 grams. Fed wheat 
and grass. Tied tightly into holder. Urine obtained with a soft 
rubber catheter. In the course of the experiment there are injected 
125 c.c. of a Ringer solution X 4, at the rate of 5 c.c. every five 
minutes. 



Time. 


Urine 
in C.C. 


Remarks. 


1.50 

1-55 
2.10 

2.25 

2.40 


3.0 
18.0 


Tied down* 

Injection into ear begun. 

Turbid, alkaline. No albumin. 
Clear, alkaline. No albumin. 


2.55 
3.10 

3.25 


130 
17.0 

20.0 > 


Clear, neutral to litmus. No albumin. 


3 40 

355 
4.00 


8.0 
4.0, 


Dies. Nothing abnormal noted on autopsy. 



^ The sodium, potassiimi, caldimi chloride mixtures that are known as 
Ringer solutions have a different composition with different authors. I 
used the following: NaCl 0.7, CaCL 0.0026, KCl 0.035, ^^d HJiO enough to 
make 100 c.c. Ringer solution X 4 means four times this amount of salts 
in each 100 cc, a solution which has then about the same osmotic concen- 
tration as a } molecular NaCl solution, as used in the previous expoiments. 
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Experiment 30. — Belgian hare; weight 855 grams. Fed wheat 
and grass. Tied tightly into holder. Urine obtained with a soft 
rubber catheter. In the course of the experiment there are injected 
150 c.c. oi a Ringer solution X 4, at the rate of 5 c.c. every five 
minutes. 



Time. 




Remarks. 



Turbid, alkaline. No albumin. Tied down and 
intravenous injection into ear begun. 



Urine clears imtil it looks like water. No albu- 
min at any time. 



Clear, acid. No albumin at any time. 

Killed. On autopsy nothing abnormal except 
that 25 c.c. fluid are obtained from the peri- 
toneal cavity! 



Our interest in these experiments has thus far centered 
in the development and the nondevelopment of an albu- 
minuria. Let us now retrace our steps and see what 
has happened so far as urinary secretion is concerned, for 
we were rather particular to emphasize the fact that the 
ability of the kidney to secrete water was perhaps the 
best index of its functional activity. What we are inter- 
ested in knowing is concerned with a problem of immediate 
practical worth. Can the secretion of urine from a nephritic 
kidney, or one threatened with a nephritis, he maintained at a 
normal level or he increased hy the giving of various salts? 

The experiments detailed above already suffice to answer 
this in the affirmative, and let it be noted that this holds 
true even in the case of sodium chloride which in recent 
years has been particularly warmly criticised, it having even 
been maintained by not a few authors that this particular 
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salt is responsible for the water retention in nephritis (and 
in certain other diseases associated with oedema). That 
such a belief is unwarranted is proved as soon as we com- 
pare with each other Figs. 23, 24, and 25, and Experi- 
ments 22, 23, 24, 25, 26, 27, 28, 29, and 30, upon which these 
are based. All the figures are drawn to the same scale 
(though they have not been reproduced on the same scale). 
The rate of urinary secretion is indicated in nimaber of 
cubic centimeters obtained in each 15 minutes. 

Figure 22 shows normal urinary secretion in three rabbits 
that were loosely tied into an animal holder. The curves 




Hours 



Fig. 22. 




Houts 



Fig. 23. 



a, b, c, and d of Fig. 23 (based respectively on Experiments 
25, 22, 24, and 23) show, when compared with the curves of 
Fig. 22, how the secretion of urine is diminished when, in- 
stead of being loosely tied into the animal holder, the rabbits 
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are so snugly tied down as to embarrass their respiration. 
The diminished secretion gives way to an enormously height- 
ened one if animals similarly treated are injected with a con- 
centrated sodium chloride solution. Figure 24, drawn to the 
same scale as Fig. 23, shows this very well. The curve a is 
taken from Experiment 27, curve h from Experiment 26. 
These experiments (as others to be described directly) show 
very well that sodium chloride does not lead to a retention 
of water by the living animal. 

Let us now look at Fig. 25 which shows the curves 
obtained by injecting concentrated Ringer solution. Evi- 
dently all salts (that have not specific poisonous effects) if 
injected in sufficient concentrations increase the output of 
urine. The curves a, b, and c are constructed respectively 
from Experiments 28, 29, and 30. As noted in the proto- 
cols the rabbits were again snugly tied into animal holders, 
but not only did none of them develop an albuminuria but, 
in consequence of the injection of the concentrated Ringer 
solution, the urinary output was enormously increased in all. 

§2. 

We will now consider a second method of inducing a 
nephritis, namely, through the injection of acid into an 
animal, and see if our concentrated sodium chloride is 
again able to prevent or relieve the signs of a nephritis as 
thus induced. As the following experiment shows, sodium 
chloride when injected intravenously, in concentrated solution, 
simultaneously with a hydrochloric acid solution of a con- 
centrcUion which we found in Experiments 13 and 14 (pages 
38 and 39) to lead to the symptoms of a most intense acute 
nephritis, practically suppresses this entirely. The albumi- 
nuria scarcely appears, and there are no ca^ts, no red blood 
corpuscles, no hcemoglobinuria, no decrease in the amount of 
urinary secretion, and no general cedema. 



144 



NEPHRITIS 




Hours 



8 



Fig. 24. 



^£PffJi/Tl> 
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Experiment 31. — Belgian hare; weight 2136 grams. Has been 
fed hay, oats, com, and greens. In the course of the experiment there 
are injected intravenously at a imiform rate 140 c.c. of the following 
mixture: 150 c.c. ^ normal HCl plus 4.666 grams sodium chloride 
and enough water to make the whole up to 160 c.c. This yields a 
final solution that is } molecular so far as the sodium chloride is con- 
cerned. Urine obtained with a catheter. 



Time. 



3-45 
4.CX3 

4.15 

4.30 

4. 45 
500 

5.15 
5.18 




Remarks. 



Catheterized. Weighed and fastened to animal 
board. 

Injection into ear begun. 

Slightly turbid, neutral to litmus paper. No al- 
bumin. No casts. 

Clear as water, barely reddens blue litmus paper. 
No albumin. No casts. 

Clear, barely affects blue litmus paper. Faint 
shimmer of albumin! No casts! 

Urine clear, barely affects blue litmus paper. 
Faint trace of albumin. No casts. No 
haemoglobinuria at any time. No red blood 
corpuscles in the urine. 

Dies. 



Total amount of urine secreted since beginning injection 239.8 c.c. 
Autopsy. Weight 2035 grams! Nothing abnormal is noted. The 
body cavities contain no fluid. The blood seems to coagulate 
abnormally rapidly. 

It might be insisted in criticism of this experiment, that 
while sodium chloride is thus able to counteract the effects 
of an acid in producing a nephritis, it cannot relieve such 
after once being established. This criticism is met in the 
following Experiment 32, in which a nephritis is first in- 
duced by injecting (practically) pure acid, after which its 
relief is brought about by injecting | molecular sodiimi 
chloride. 

Experiment 32. — Belgian hare; weight 2343 grams. Fed hay, 
oats, com and greens. Urine obtained with a soft rubber catheter. 
In the course of the first li hours of the experiment there are injected 
at a uniform rate 125 c.c. of the following mixture: 120 c.c. 1^ normal 
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HCl plus 8 c.c. J molecular NaCl, in consequence of which all the 
signs of a nephritis develop. For the acid mixture is then substituted 
a pure J molecular NaCl solution of which, up to the end of the 
experiment, there are injected 125 c.c. Coincident with this change 
in the character of the injection fluid all the signs of the nephritis 
are seen to disappear. 



Time. 



2.45 
3.00 

3.15 
330 
3-45 

4.CX3 
4. IS 

30 



45 
00 
15 

30 

35 



Urine in 
cubic centi- 
meters. 



50 



0.7 



Remarks. 



7.0 



20.0 



II. 



Catheterized. Turbid, light yellow, faintly al- 
kaline to litmus paper. No albumin. No casts. 

Weighed. Tied to animal holder. Litravenous 
injection of acid mixture into ear begun. Urine 
turbid, light yellow, faintly alkaline to litmus 
paper. No albumin. No casts. 

Urine neutral to litmus paper. No albumin. 
No casts. 

Urine neutral to litmus paper. No albumin. 
No casts. 

Urine faintly acid. Albumin. Isolated casts. 
Epithelial cells and red blood corpuscles. 

Urine has a pink tinge. More albumin. Nu- 
merous casts and a larger number of red blood 
corpuscles. Injection of acid mixture stopped. 
Injection of i molecular NaCl begun. 

Urine decidedly red (haemoglobinuria). Albu- 
min content still rising. Fewer casts and red 
blood corpuscles. 

Pink color to urine. Albumin decreasing. No 
casts can be foimd after long search of sedi- 
mented urine. 

Pale pink. Albumin decreasing. No casts or 
red blood corpuscles. 

Like water. Barely visible trace of albtunin. 
No casts or blood corpuscles. 

Like water and neutral to litmus paper. No 
albumin. No casts. No blood cells. Injection 
stopped y as animal has embarrassed respiration. 

Some urine accidentally lost as animal dies. No 
albumin. No casts. No blood cells. 



Autopsy. — Weight 2342 grams. Nothing abnormal in any of the 
organs. The peritoneal cavity is wetter than normal. The pericar- 
dial and pleural cavities are empty. 

A number of interesting facts come to light in the two 
experiments just detailed. Let us first ask about the out- 
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put of urine. In Fig. 26 we find in the curves a and b 
(Experiments 13 and 14) a graphic representation of the 
amount of urine secreted when a tV normal hydrochloric 
acid solution (in | molecular, that is 0.733 P^r cent sodiima 
chloride, added to reduce somewhat the haemol3rtic action 
of the acid) is injected intravenously. When we compare 
these curves with those of Fig. 22 (normal secretion in 
rabbits), we notice that in spite of the great injection of 
water, the urinary output lies below the normal. The 



lor 




./ 



Hours 18 8 

Fig. 26. 

presence of the acid along with the water brings it to pass 
that the water is retained in the body; in other words, an 
oedema develops. The same factor, therefore, which we 
are holding responsible for certain of the kidney changes 
in nephritis, is responsible for one of the most prominent 
symptoms of such kidney disease, namely, the oedema. 

How enormously the urinary output is increased if a con- 
centrated sodium chloride solution is injected along with 
the hydrochloric acid is apparent when Fig. 27, drawn to 
the same scale, is compared with Fig. 26. And when we 
look through the protocols we find that this increased uri- 
nary output is associated with a loss of weight by the animal, 
in other words, a failure to develop an oedema, or the re- 
duction or total disappearance of such as may be existing. 
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Clearly, therefore, salts, including sodium chloride, all tend 
to reduce oedema, as I have previously insisted. 

Another point of interest in these two experiments is the 
fact that when enough sodimn chloride is injected along 
with the add, the haemoglobinuria fails to develop. As is 
well known a piure add solution when injected intrave- 
nously leads to a rapid and extensive destruction of the red 
blood corpuscles (haemolysis) and the escape of haemoglobin 
in the urine. The only reason why some sodium chloride 
was given along with the add injections in the various ex- 
periments described in this volmne, in which the ejGFects 
of the pure add on the kidney were particularly sought, 
was to escape in part this so great dissolution of the red 
blood corpuscles. When enough sodimn chloride is added 
the haemolytic action of the add is avoided altogether, as 
Experiment 31 shows. This fact is of interest and im- 
portance not only because it teaches us that by increasing 
the salts in the diet we can relieve the signs and symptoms 
of paroxysmal haemoglobinuria,^ but because it was a result 
to be expected if a theory of haemolysis which I have pre- 
viously advanced^ should be correct. 

Inddentally, these last two experiments in conjimction 
with Experiments 12,13 ^^'^ ^4 (p^'ges 37 to 39) serve to meet 
a critidsm that might have been raised against oiu: experi- 
ments on asphyxia nephritis, in which it might have been said 
that the great urinary secretion obtained after injecting salt 
solutions was due merely to the injection of so much water. 

§3- 
As Max Herrmann first showed, direct interference with 
the blood supply to the kidney leads to very destructive 
changes in this organ in an incredibly short space of time 

^ Oscar Berghausen: Unpublished paper. 

2 Martin H. Fischer: Kolloid Zeitschr. 69 146 (1909) and (Edema, i66| 
New York, 1910. 
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— the output of urine falls or may be stopped entirely and 
albumin, casts, and blood are found in such as is secreted. 
If the kidneys are examined these are found to be swollen, 
maybe grayish, and to present varying degrees of haemor- 
rhage into the kidney substance. The following experi- 
ment illustrates this. 



Experiment 33. — Belgian hare; weight 2335 grams. Fed hay, 
oats, corn, and greens. Urine obtained with a catheter. The right 
renal artery and vein, and the left renal artery are clamped for one- 
half hour. 



Time. 



2.05 

2. IS 
2.50 
300 

330 

3-45 
4.00 

415 

4.30 

4.45 
S-oo 

5. IS 

5. 30 
S-3I 



Remarks. 



0.008 gram morphine hydrochloride given sub- 

cutaneously. 
Clear, brownish yellow, faintly acid to litmus. 

No albumin. No casts. After catheterizing 

the animal is weighed. 
Tied into holder. 
Right renal artery and vein and left renal artery 

are clamped. 



Clamps removed. 



Much albumin. Hyaline casts and red blood 
corpuscles. 

Thick, turbid, acid to litmus. Pull of albumin 
and casts. 

Thick, turbid, acid to litmus. Full of albumin 
and casts. 

Animal appears well, is killed. 



Autopsy, — Kidneys are swollen and deep red, but otherwise show 
nothing strikingly abnormal to the naked eye. 

The urinary output in this experiment is illustrated in 
curve c of Fig. 28. Let us now see how an animal similarly 
treated fares if it receives an intravenous injection of a 
" physiological," \ molecular (0.733 P^ cent) sodium chlo- 
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ride solution. Such an experiment serves to answer two 
very important questions. First, is the giving of water to 
a case of " acute nephritis " dangerous because it " throws 
work on the kidney " and we need to " protect " this organ 
against doing any work; and second, does the administra- 
tion of sodiimi chloride aggravate such a nephritis because, 

Experiment 34. — Belgian hare; weight 2184 grams. Fed hay, 
oats, com, and greens. Urine obtained with a catheter. The right 
renal artery and vein, and the left renal artery are clamped for 
one-half hour. Thereafter, 215 c.c. of a i molecular NaCl solution 
are injected at a uniform rate intravenously. 



Time. 



11.20 
11.40 

12.10 

12.25 
12.40 

12.50 

I. OS 
1.20 

1. 35 

1.50 
2.05 

2.20 

2.35 
2.50 

3.0s 

3.06 



Urine 
in c.c. 



2.0 



2.0 



12.0 



Remarks. 



0.016 gram morphine hydrochloride given sub- 

cutaneously. 
Thick, yellow, turbid, acid to rosolic acid. 

No albumin. No casts. Catheterized and 

weighed. 
Same. Right renal artery and vein and left 

renal artery clamped. 

Clamps removed. 

Injection of J molecular NaCl into ear begun. 

Accident to needle interrupts injection for 10 

minutes. 
Full of albimain, epithelial, finely granular, and 

hyaline casts. 
Acid to rosolic acid. Full of albtunin, epithelial, 

finely granular, and hyaline casts. 
Clear as water. Albimiin going down. It is 

noted that there is decidedly more albtunin in 

this experiment than when i molecular NaCl is 

used, volume of urine duly considered. 
Decided drop in albumin. Still some casts. 
Clear as water. Albtunin present in traces only. 

Occasional cast only. 
Same. Trace of albumin visible after standing. 

No albumin. No casts. 

Killed. 



Autopsy, Weight 2269 grams. 
Pleural and pericardial cavities dry. 
organ. 



6.0 c.c. fluid in peritoneum. 
Nothing abnormal noted in any 
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as some say, it " further increases the work of the kidney " 
or because it " irritates " this organ? A no inconsiderable 
portion of the therapeutic world to-day insists on both 
restriction of water and of sodium chloride in cases of acute 
nephritis. That both should be given and tha£ the sodiimi 
chloride, far from adding itself as a factor of evil to the 
water, really counteracts the only bad effects this might 
have (through favoring the swelling of the kidney and 
washing out salts) is shown by the results of the Experi- 
ment 34. 

The increased urinary outjJut, in consequence of the in- 
jection of the \ molecular sodium chloride solution, is 
clearly evident when curve b of Fig. 28, based on this 
experiment, is compared with the curve c as obtained in 
the previously described Experiment 33. We note, more- 
over, that with the concentration of sodium chloride em- 
ployed in Experiment 34 a not inconsiderable amoimt of 
the injected water is retained, in other words, the animal 
develops an (edema. In the terms of the osmotic theory of 
water absorption (which we do not accept) this would be 
explained by saying that a 0.733 P^^ ^^^^ sodium chloride 
solution has a lower osmotic concentration than the body 
fluids of the rabbit. Many clinicians who believe that so- 
dium chloride " leads to oedema " might be inclined to say 
that this experiment supports their contention. That it 
does not is shown by the following Experiment 35 in which 
an animal, again rendered nephritic by clamping the renal 
vessels, is again injected with the same amount of water 
at the same rate, but the concentration of the sodium 
chloride is further increased (to § molecular NaCl, that is 
2.918 per cent). As the protocol and curve a of Fig. 28 
show, the urinary output under such circumstances is still 
further, really enormously increased, and also not only does 
no oedema develop, but the animal actually loses in weight. 
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To the interpretation of these various findings, which it 
was entirely possible to predict, we shall come immediately. 

Experiment 35. — Black rabbit; weight 2778 grams. Fed hay, 
oats, com, and greens. Urine obtained with a catheter. The right 
renal artery and vein, and the left renal artery were clamped for 
one-half hour. Thereafter, the animal received at a uniform rate 
an intravenous injection of 170 c.c. i molecular sodium chloride 
solution. 



Time. 



1-55 



2.20 



2.45 



5.26 



Urine 
in c.c. 



14.0 -< 



A 



300 

3.15 
3.25 




340 


3.5 


3.55 

4.10 


32.5 
68.0 


425 
4.40 

4-55 
5.10 

5.2s 


73 

59.0 
46.5 
37.0 

39-5 



Remarks. 



0.016 gram morphine hydrochloride are given 
subcutaneously. 

Yellow, turbid, alkaline to litmus. No albumin. 
No casts. After catheterizing the animal is 
weighed. 

Yellow, clear, alkaline. No albtmiin. No casts. 
Right renal artery and vein, and left renal ar- 
tery are clamped. 

Clamps removed. 

Intravenous injection of i molecular NaCl begim. 

Filled with casts and red blood corpuscles. 

Fairly sets with albumin. 
Last portions clear as water. 

Clear as water. Acid to phenolphthalein, alka- 
line to rosolic acid. Faintest trace of albumin 
only. No casts. Occasional red blood cor- 
puscles. 

Animal killed. Approximately 10 c.c. urine lost 
in interval between stopping injection and 
making autopsy. 



Autopsy. — Weight 2554 grams! 19.0 c.c. fluid found in perito- 
neal cavity. Pleural and pericardial cavities are dry. Kidneys are 
slightly grayish. 

The following Experiment 3^ shows for what a long 
period the blood supply to the kidney may be cut off and 
yet the dangers ordinarily incident to such a procedure 
(partial to complete suppression of urine) be reduced by 
giving a concentrated salt solution. The experiment was 
really imdertaken to indicate how the so-feared conse- 
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quences of temporary occlusion of the blood vessels in oper- 
ations on the kidney may be largely avoided — a discussion 
to which we shall return immediately. 

Experiment 36. — White and blue rabbit; weight 2344 grams. 
Fed hay, oats, coniy and greens. Urine obtained ^ith a catheter. 
The right renal artery and vein and the left renal artery and vein are 
clamped for li hours. After an interval, 90 c.c. } molecular NaCl 
solution are injected at a uniform rate intravenously. 



Time. 



9.20 

10.05 

10.20 

10.35 
10.50 

11.05 

11.20 

"•35 

11.50 
12.05 

12.20 

12.3s 
12.50 

1.05 
1.20 

1.35 



I 
2 

2 
2 

2 

3 



55 
.10 

.25 

■ 40 

•55 
.10 



3.25 

3 40 

3-55 
3-55to 

5.25 

5. 40 

5. 41 



Urine 
in c.c. 



1.3 



2.6 
2.8 

IS 
II. 3 



IS 




}ii.3 j 



Remarks. 



0.016 gram morphine hydrochloride are given 

subcutaneously. 
Tied down. 
Deep brownish-yellow. No albtmiin. No casts. 

Renal blood vessels are clamped. 



Clamps removed. 



Injection of \ molecular NaCl into ear begun. 



Filled with albumin and hyaline casts (exclu- 
sively). 

Injection stopped. 

Urine clearer. Filled with hyaline and grantdar 
casts. 

Casts fewer. 

No casts. 

No casts. Red blood corpuscles found (trau- 
matic). 

No casts. 
Killed. 



Autopsy, — Weight 2300 grams. 10 c.c. fluid in peritoneal cavity. 
1.2 c.c. in right pleural cavity. Left unusually moist. Kidneys soft 
and somewhat gray. 
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The secretion of urine in this experi- 
ment is represented graphically in Fig. 
29. The first arrow indicates the point 
in the experiment when the clamps were 
removed. Up to point of the second 
arrow no urine was obtained. At this 
time the sodium chloride injection was 
started. The secretion of urine began 
less than half an hour afterwards. 

§ 4. 

It behooves us now to pause for a 
moment and to study the just described 
experiments in order to discover the 
principles that imderlie the results ob- 
tained, for only by knowing these can 
we hope to put them to any intelligent 
therapeutic use. In the light of the 
ideas developed in this volume, and my 
remarks on urinary secretion^ the follow- 
ing seems to me safe ground. 

The living organism represents in the 
resting state a series of colloids which 
are saturated with water. The blood 
and lymph constitute an integral part of 
this system. No water can be absorbed 
by the living organism, and none be 
given off except as conditions are first 
offered in the body as a whole or locally 
(individual organs or cells), which in- 
crease or decrease this normal relation- 

* Martin H. Fischer: (Edema, 180. New York, 
1910. See also Kolloidchemische Beihefte, 2, 304 
(1911)- 
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ship between the colloids and the water bound to them. As 
in our discussion of the kidney we are dealing with the prob- 
lem of secretion, we can at once recall to mind experimental 
and clinical evidence to support such a view by remember- 
ing that in absolute starvation urinary secretion ceases (prac- 
tically) entirely. And so we are not surprised to find that 
the urinary output of a normal rabbit shortly after we stop 
feeding it shows signs of diminution and soon thereafter signs 
of complete cessation (Fig. 22). From this we can immedi- 
ately learn a practical point that is ignored medically all 
too often, and that is that the only way to increase the uri- 
nary output is to give water, and (if we ignore the skin and 
respiration) we can say that we increase this in proix)rtion 
to the amoimt of water given. Many if not all of the diu- 
retics act in the same way. They are diuretics only because 
they make for conditions in the body which decrease the avidity 
with which the colloids of the body are holding on to their water. 
Let us see now what happens when we tie our otherwise 
normal rabbit so snugly into an animal holder that we in- 
terfere with its easy respiration. That the urinary output 
falls under such circumstances is shown in Fig. 23. What 
happens here is this: we favor under these drcimistances 
the accumulation of carbon dioxide and other acids in his 
body. This raises the avidity with which the colloids of 
all the tissues of the body hold on to their water, and so 
none is left over to be secreted as urine. The animal is, in 
other words, at once put into a condition similar to that 
attained after several hours by the animal simply kept off 
of food and water. In addition to any local adfl effect we 
may have in the kidney (swelling of the kidney, etc.), we 
have also in this case an acid effect upon all the tissues 
of the body. Not only therefore is the kidney placed in 
a position in which it cannot secrete as well as normally, 
but the material necessary for this secretion (water) is also 
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withheld. Parenthetically we may add that a state similar 
to that induced here by tying the animal down is obtained 
when we give a dose of morphine, cocaine, atropine, arsenic, 
an anaesthetic like chloroform or ether, an excessive dose of 
alcohol, or a nitrite. 

Essentially the same state of affairs is produced if we 
inject an acid solution intravenously. The acid acts upon 
the tissue colloids, increases their aflSnity for water, and 
these therefore absorb and hold on to all that is given them 
in these experiments along with the acid. And so we have 
again none left over to be secreted by the kidney. The 
animal retains the water, increases in weight; it develops 
an " oedema." This general effect of the acid on the body 
as a whole, adds itself therefore to the acid changes that 
occur in the kidney itself imder such circmnstances. The 
acid circulating in the kidney makes the cells here swell. 
This compresses the blood vessels of the kidney, and so the 
state of the kidney becomes still more precarious. To its 
already serious acid state the kidney adds further danger 
by reducing its own blood supply (which means a further 
formation and accimiulation of acid in the kidney), and so 
a vicious circle is established. 

Let us consider, first of all, what must happen if we give 
pure water to such an animal. Its effects are in part good, 
in part bad. Very evidently only by giving water can we 
hope to get the body colloids generally once more saturated 
with water and so get some left over for a urinary secretion, 
and only as we get a urinary secretion can we hope to wash 
out the acids (and other toxic substances) that are killing 
the kidney cells. And this holds, as we shall see, even 
when we deal with a case of generalized oedema. The only 
bad effects of giving water reside in favoring the swelling 
of the kidney. But this featiure we can avoid, as we have 
said before, by giving salts. 
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To the relief of all the conditions that characterize our 
picture of nephritis comes the administration of salt (along 
with the water). The salts — including sodimn chloride — 
reduce the amount of water that can be held by the body 
colloids generally, and so this freed water now becomes 
available for urine. The kidney itself shares in this process 
and by shrinking admits a better circulation to be once 
more established through it. In this way everything tends 
to be reestablished in a normal way once more. The 
body now loses water, and so the animal weight, in other 
words the oedema disappears again. Under the same cir- 
cumstances the kidney proteins become less soluble and 
so the albuminuria goes. The disappearance of the casts 
is peculiarly interesting. Immediately following a salt in- 
jection the number of casts seems increased. We note, 
moreover, that they are smaller, and while hyaline casts 
may have predominated before, granular ones now fill the 
field. The sudden apparent increase in the niunber of 
casts is due to the shrinkage under the influence of the in- 
creased salt concentration of the casts as they lie in the 
kidney tubules, and so their easier and sudden washing out 
from these tubules by the increased urinary flow obtained 
under the same circumstances. The granular casts repre- 
sent the reconversions of the hyaline casts back into the 
granular under the influence of the salt. 

§ 5- 

We come now to the highly important matter of apply- 
ing what has been found to hold in animals to himian cases* 
The credit of having been the first to adapt the principles 
outlined in this volume to clinical cases belongs to James J. 
Hogan. An abstract of his first two cases follows. Since 
then others of my friends and colleagues have used alkalies, 
salts, and water for the relief particularly of the acuter ne- 
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phritides, and with favorable results. My thanks are due 
all these for permitting me to use the facts that are con- 
tained in the following brief outlines of their cases. 

The entire purpose of our therapy must be to get alkali 
into our patient in order to neutralize the acids present; 
to get salt into him to aid in the reduction of the oedema 
of the kidney (and other organs) ; and finally, to give him 
water in large doses at regular intervals in order to have 
'^free'' water available for urine. How we may accom- 
plish our ends by administering these by mouth, or in the 
acuter cases by giving properly concentrated solutions of 
sodium carbonate and sodium chloride by rectum or in- 
travenously is indicated in the abstracts. 

Case i . — {Dr. James J. Hogan, Vallejo, California.) Mrs. 
R., pregnant and practically at term, entered the hospital 
March 7, at 5.30 p.m., complaining of continuous uterine 
pain. The patient had a general oedema. Signs and symp- 
toms indicating that a nephritis had existed for at least 
some days past were evident, but no proper examination 
of the urine had been made. The os on examination was 
found rigid. Because of the intense pain 0.015 gram mor- 
phine was given hypodermically at 9.00 p.m. She went to 
sleep but awoke at 11.00 in a severe convulsion. The 
patient was catheterized and 60 c.c. of bloody urine of a 
syrupy consistency were obtained. On testing this for albu- 
min it fairly set. Casts, cellular detritus, red blood cells, 
etc., were foimd microscopically. 600 c.c. of an 0.85 per 
cent sodium chloride solution were given by rectum and 
immediate emptying of the uterus was deemed necessary. 
This was done under ether anaesthesia and as the os was 
very rigid required a half hour. A second convulsion oc- 
curred on the operating table. Immediately after the oper- 
ation another 500 c.c. of an 0.85 per cent sodimn chloride 
solution were given by rectum. Between this time (11.30 
P.M., March 7) and 4.50 p.m., March 11, in other words, for 
practically four days, no urine could be obtained by cath- 
eter. During this time no convulsions occurred and the 
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patient's mind remained clear. A continuous salt drip was 
used in the rectum and water and magnesimn sulphate were 
given by mouth, but no evidence of a return of urinary 
function was obtainable. It was now decided to use a 
more concentrated sodium chloride solution and alkali. 
The following mixture was therefore prepared. 

Sodium carbonate (crystallized)^ . . 20 grams 

Sodium chloride .14 grams 

Water enough to make 1000 c.c. 

This was injected into the rectum at body temperature 
by a continuous drip method. In an hour and ten min- 
utes 30 c.c. of bloody urine were obtained, and an hour 
later 80 c.c. more. From now on the urine fairly streamed 
out. The secretion continued and the albumin and casts 
entirely disappeared from the urine by the fourth day. 
The patient made an luiinterrupted recovery. 

Case 2. — {Dr. James J. Hogan, Vallejo, California.) Mrs. 
W., 22 years old. Dr, Hogan was called in consultation on 
the evening of March 11, and found the patient imcon- 
scious with practically complete suppression of the urine 
that had lasted for twenty-four hours. The unconscious- 
ness had lasted for twelve hours. The nephritis in this 
case was secondary to scarlet fever. The formula used in 
Case I was given by the continuous drip method per rectimi. 
The urinary flow recommenced after four hours; on the fol- 
lowing day her mind had cleared, and the patient made a 
subsequent imeventful recovery. 

Case 3. — (Dr. H. Kennon Dunham^ Cincinnati.) 
Master M., 7 years old, was seen on April 30, 191 1, by 
Dr. Wm. C. Schmidter in a rather mild attack of scarlet 
fever. The temperature at no time ran above 101° F. In 
spite of the apparent mildness of the attack, the child devel- 
oped urinary symptoms. On May 7, when Dr. Dunham 

^ When the crystallized sodivun carbonate is not at hand, and <xily the 
ordinary dried preparation is available, only about one third of this must be 
employed, for approximately two thirds of the crystallized substance is 
water of crystallization. 
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was first summoned in consultation, a complete suppres- 
sion of urine had lasted for fifty-one hours, the child was 
conscious, but very stupid, presenting a grave picture of 
intoxication. The eyelids and ankles were swollen, the 
pulse 105, respiration 24. 

At 4.00 A.M. the following mixture was prepared and its 
injection into the rectiun begun: 

Sodium chloride 30 grams 

Sodium carbonate (crystallized) ... 20 grams 
Water 1000 c.c. 

The injection required one and a half hours. About 
180 c.c. were rejected, the remainder of the above solu- 
tion was retained. Three and a half hours after the in- 
jection was completed the patient passed involimtarily a 
large watery stool. Ten hours after the completion of the 
injection he passed a small amount of highly colored urine. 
Following this at short intervals came large voidings of 
urine which were lost into the bed as the child could not 
control himself suflSciently to use a bedpan. Not until 
this secretion had lasted for four hoiurs could the urine be 
collected. Not counting that which was lost there were 
collected 2272 c.c. of urine in the first twenty-four hours 
after urinary secretion commenced. The first specimens of 
urine obtained were so filled with albmnin as to set into a 
solid mass on boiling. . The amount of albmnin rapidly de- 
creased in amoimt, so that during the second day after the 
injection only a moderate reaction for albmnin was obtained, 
and on the ninth day it disappeared entirely. The intense 
stupor left the child within the first twenty-four hours 
after injection, and on the third day he was actively inter- 
ested in his surroundings and free from oedema. His 
urinary secretion after being started was readily main- 
tained by the milk diet on which he had been from the 
first and to which alkaline mineral water was added ad 
libitmn. 

Case 4. — {Dr. Lemuel P. Adams y Oakland, California.) 
Mrs. E., 26 years old and a primipara, began to feel below 
par, became pale, and developed a generalized oedema when 
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pregnant seven and a half months. The secretion of 
urine was low, and this contained much albimiin and various 
casts. Her condition gradually grew worse, so that it was 
deemed wise to put her to bed in the hospital. For ten 
days, here on a milk diet, and cared for in the approved 
ways, she showed no improvement, passing between 240 
and 360 c.c. of urine per twenty-four hours, filled with 
albumin, casts, and red and white blood corpuscles. As 
she now began to develop twitchings, was extremely oedema- 
tous and nearly blind, and as the onset of convulsions was 
feared, premature labor (at 8 months) was induced through 
gradual dilatation of the uterine os by means of water bags. 
Complete suppression of urine followed delivery. After 
this had lasted for thirty-one hours and no urine had come 
consequent upon hot packs, cupping, digitalis, etc., a slow in- 
jection of the following mixture into the rectmn was begun: 

Sodium chloride 14 grams 

Sodium carbonate (crystallized) ... 20 grams 
Water 1000 c.c. 

Urine began to come four hours after the injection was 
commenced and amounted to 1536 c.c. in the first twenty- 
four hours. Two injections daily of 500 c.c. each of the 
above formula were continued for three days, together with 
water, milk, and cereals by mouth. On the second day 
2176 c.c. of urine were obtained, on the third 2140, on the 
fourth 2180, and on the fifth 1856. On the fifth day casts 
and blood cells had entirely disappeared from the urine 
and only the faintest trace of albumin remained. The 
oedema had diminished greatly, eyesight was returning, 
and the patient was actively interested in her surroundings. 
On the following day the last of the albumin was gone and 
the patient went on to an uneventful recovery. 

Case 5. — {Drs, Otto P, Geier and /. L, Tuechter, Cin- 
cinnati.) G. L., a 34-year-old attorney, developed a 
severe tonsillitis involving both tonsils on May 17, 1911. 
His temperature was 103.5° ^-j pulse 120. The urine was 
very scanty, high colored, and contained albumin and casts. 
The next day the patient had intense headache, and in the 
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evening became delirious. During these second twenty- 
four hours of his iUness he passed but 90 c.c. of urine, very 
smoky in color and fiUed with albumin,^ red and white cor- 
puscles and casts of all sorts. On the third day of his illness 
he passed no urine at all. His delirium continued and his 
temperature remained at 103° F., his pulse at 124. Late 
at night he was given the following mixture per rectum: 

Sodium chloride ........ 14 grams 

Sodium carbonate (crystallized). . . 20 grams 
Water 1000 c.c. 

In his delirium most of this first injection was rejected. 
At 3.00 A.M., May 20, the injection was therefore repeated. 
About 500 c.c. of the formula were retained. At 6.00 a.m. 
150 c.c. of dark, thick urine were obtained, which on heat- 
ing fairly set into a jelly. The urinary secretion became 
more profuse as the day wore on, and in the first twenty- 
four hours after the successful injection 1184 c.c. of urine 
were obtained. As the urinary secretion increased, the 
drowsy delirium passed away, the headache disappeared, 
and the patient volunteered that he felt well. The tem- 
perature fell to 101° F., the pulse rate to 100. The later 
specimens of urine voided in these twenty-four hours after 
the successful injection were clear and amber in color and 
contained only a little albumin, and few casts and blood 
cells. The rectal injections of 500 c.c. of the above formula 
were repeated May 21 (temperature 99.5° F., pulse 90) and 
May 22 (temperature normal, pulse 70), and the patient 
was urged to take as much Vichy water by mouth as he 
could. The urine secreted May 21 measured 1376 c.c, 
that secreted May 22, 1408 c.c. Some albmnin and casts 
were found in the former, only a trace together with some 
red blood corpuscles but no casts in the latter. On May 23 
all urinary signs had disappeared, and the patient made an 
uneventfiil recovery. 

Case 6. — {Dr. Dudley Smith, Oakland, California.) 
Mrs. W., aged 30, and seven months pregnant, presented 
herself for examination in May, 191 1, with a history of 
nephritis and threatened eclampsia in her first pregnancy, 
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ten years before. The second pregnancy three years be- 
fore had been uneventful. Urinary examination when the 
patient first presented herself was negative. On June 7, 
she began to show albumin in her urine and marked signs 
of general intoxication. (Edema of the face and feet de- 
veloped. She was put to bed and placed on a milk diet, 
and saline cathartics were administered. Under this treat- 
ment she got no better. About the first of July, active 
administration of alkalies was begun in the form of one to 
one and a half grams of sodiiun carbonate dissolved in a 
glass of plain water, or Vichy water, every two hours. 
Marked and positive improvement occurred in all her 
general symptoms and the oedema disappeared entirely. 
She was permitted to get out of bed again, but the alkali 
therapy was continued. On this regime she was carried to 
full term with no further general symptoms of consequence. 
Her urinary output lay between 1800 and 28cx) c.c. daily 
and some albumin and casts continued in the urine. Chi 
July 24 she complained of severe continuous uterine pain, 
and with this came a marked reduction in the urinary out- 
put, extreme nervousness, and severe headache with nausea 
and vomiting. On the morning of July 25 tiie urinary secre- 
tion had stopped entirely. She was sent to the hospital 
at noon and the following formula was slowly injected into 
the rectum: 

Sodium chloride 14 grams 

Sodium carbonate (crystallized) . . 15 grams 
Water 1000 c.c. 

At 3.00 P.M. the uterine pain, the headache, and the nau- 
sea had disappeared and the patient went to sleep. At 4.00 
P.M. the rectal infusion was given a second time and almost 
a Kter was absorbed. At 11. cx) P.M., 258 c.c. of urine 
were voided and the patient passed a good night, sleeping 
soundly. The following morning 5cx) c.c. of urine, very 
high in albumin, casts, and blood were passed. At three 
o'clock of this day, she again developed severe headache, 
nausea, and vomiting, and was imable to retain the rectal 
infusions or anything by mouth. At lo.cx) p.m. all the 
symptoms had so increased in severity, that 3C» c.c. of the 
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above solution were given intravenously. In fifteen min- 
utes the patient volunteered the information that her head- 
ache and nausea were gone. She was comfortable until the 
next afternoon when periodic uterine pains developed, and 
the headache and vomiting returned. The patient was 
taken to the operating room, and the cervix was dilated 
slowly by hand. Delivery of the living child was ac- 
complished in an hour and a half. This was followed by 
another intravenous injection of 645 c.c. of a solution 
containing 7^ grams crystallized sodium carbonate and 
14 grams sodium chloride to the liter. In the following 
twenty-four hours 2200 c.c. of urine were voided, and as 
the nausea, vomiting, etc., had disappeared it was an easy 
matter to maintain such a urinary output by giving water 
and alkalies by mouth. Albumin and casts disappeared 
from the urine on the fourth day and the patient had an 
uneventful convalescence. 

Case 7. — (/>. W. A. Clark, San Leandro, California.) 
Mrs. C. H., aged 35, and pregnant for the second time, 
presented herself for examination in March, 191 1. She 
had menstruated slightly, and for the last time, January 22. 
A year previously she had given birth to a healthy child 
at term, though in the later months of her pregnancy her 
limbs and face had swelled, she had much headache, and 
her eyes had troubled her. At the time of her first visit, 
and repeatedly afterward, physical examination and ex- 
amination of the urine showed nothing abnormal. On 
August II, she showed a well-marked generalized oedema, 
and complained of headache, extreme restlessness, sleep- 
lessness, dimness of vision, and constant nausea. Her uri- 
nary secretion had fallen to 500 c.c. per twenty-four hours, 
was highly acid, and high in albumin and casts. She was 
immediately sent to the hospital and kept in bed on a diet 
rich in water, alkalies, vegetables, and milk. Epsom salts 
were administered by mouth, and 0.85 per cent sodium 
chloride solution was repeatedly injected slowly into the 
rectum. On this regime all of her symptoms and signs in- 
cluding the albumin and casts disappeared, and the urinary 
output rose so that 22C» to 2674 c.c. were voided every 
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twenty-four hours. August 26 the patient felt so well that 
she insisted on getting out of bed and busied herself about 
her room. On the second day following this renewed 
activity, her headaches again showed themselves, and her 
nervousness and sleeplessness returned. On August 29 her 
nausea and vomiting became severe, and her vision very 
dim. The oedema of the legs and face returned, and her 
urinary output fell slightly, to 1984 c.c. When the heat 
test was applied to the urine, tiie whole became solid. 
This condition continued until 11.30 p.m. of August 30, 
when the headache, nausea, vomiting, etc., were so severe 
that it was decided to give alkali and salt intravenously. 
The following formula was given: 

Sodium carbonate (crystallized) . . 10 grams 

Sodium chloride 14 grams 

Water 1000 c.c. 

In an hour the patient volunteered the information that 
her headache and nausea were better, and that she felt 
brighter. She slept well, and passed the next morning 
comfortably. Examination of the urine passed in the 
night and early morning showed a decided drop in the 
amount of albumin excreted. Even though the subjective 
symptoms of the patient continued well, the albumin con- 
tent of the urine again rose so that on the morning of 
September i this was sufficient to make the contents of 
the test tube again set in a solid mass when boiled. The 
amount of urine obtained continued good, being 1984 and 
2048 c.c. respectively, for the last two twenty-four-hour 
periods. It was deemed best to empty the uterus, and at 
10.00 A.M. of September i, dilatation of the uterine os by 
means of rubber bags was begun. Rhythmic pains began 
two hours later and as these increased in number and 
severity, the patient's headache and nausea increased, 
and the urinary secretion fell. At 4.00 p.m. the patient 
vomited and developed a twitching of the face and arms. 
This continued at intervals until 11.00 p.m. when two liters 
of the alkali-salt mixture of the composition previously 
used in this case were injected intravenously. Shortly 
after this, the subjective symptoms of the patient became 
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better, and she fell asleep, passing a fairly good night, and 
examination of the urine again showed a dedded drop in 
the amount of albumin present. The general condition of 
the patient continued good, and on the evening of Sep- 
tember 2, she was delivered under chloroform anaesthesia 
of a 1750-gram, living, female child (left shoulder pre- 
sentation with version). On the operating table the 
patient received 1000 c.c. of 0.85 per cent sodium chloride 
solution under the skin, and for subsequent treatment the 
patient was given this same salt solution by rectum and 
alkaline water (a gram of sodium carbonate in a glass of 
water every hour) by mouth. The urinary secretion on 
this regime never fell below 2200 c.c. On September 4 
the albumin in the urine had dwindled to a trace, and on 
the next day it had disappeared entirely. Examination 
of the urine twice daily from this time on invariably showed 
an alkaline reaction to litmus paper and no albumin. The 
general oedema disappeared on the third day after delivery. 
On September 17 the patient was fully convalescent. 

Case 8. — {Dr, N, A. Hamilton^ Franklin, Ohio.) Mrs. 
C, 27 years old, and a primipara in the seventh month, 
showed nothing abnormal on examination, September 8. 
On September 20 some albiunin was found in the urine, 
and on September 27 it was present in abundance. Her 
general condition was good. 

At 10.00 P.M., October 2, she was seized with sudden 
nausea and vomiting which continued through the night. 
At 3.30 A.M., October 3, she had short lapses of conscious- 
ness. Headache was severe; there was some oedema of the 
face and legs; the pulse was 100 and hard. Veratrum was 
given by hypodermic injection. At 8.30 a.m. her pulse had 
fallen to 52; her temperature was normal. No urine had 
been passed through the night, but at this time she passed 
30 c.c. The patient was dizzy, still vomiting, had pain in 
her neck, and her sight was blurred. She was now given 
800 c.c. of a strong (hypertonic) sodiimi chloride solution 
(1.5 per cent) by rectimi. This was all retained. At 11.30 
a.m. 90 c.c. of dark-colored urine filled with casts and con- 
taining so much albumin that on boiling it fairly set was 
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passed. Another 800 c.c. of the sodium chloride solution 
were now given and at 2.00 p.m. an unknown amount of 
urine was lost with a stool. Twenty minutes later a con- 
vulsion lasting a minute occurred, and this was repeated a 
half hour later. The patient was vomiting, and could not 
distinguish colors. There was a general twitching of the 
muscles. A general anaesthetic was given at 3.30 and an 
attempt made to dilate the very rigid uterine os instru- 
men tally. At 5.00 p.m. the membranes ruptured, and at 
the same time 30 c.c. of dark brown urine were obtained 
by catheter. At 6.00 p.m. the temperature of the patient 
was 100.2° F. by axilla. Another injection of 8co c.c. of 
the strong saline solution was given by rectum at this time 
and repeated at 8.00 p.m. but neither was retained well. 
At 10.00 P.M. a littie urine (estimated as 30 c.c.) was passed 
with a stool. At midnight the patient's temperature was 
100.2° F., she was dizzy, could not distinguish between'men 
and women, and was unable to differentiate white from 
black. At this time she was given the following formula 
intravenously: 

Sodium carbonate (crystallized) . . 20 grams 

Sodium chloride 28 grams 

Water 2000 c.c. 

The injection required an hour. While giving the in- 
jection the patient volunteered the information that her 
nausea had left her, and that her headache was disappear- 
ing. At 2.30 A.M., October 4, she passed 75 c.c. of dark 
brown uriae filled with casts and fairly solid with albumin 
on boiling. At 4.00 a.m. she passed another 75 c.c. and at 
6.45 A.M. 95 c.c. During these hours she slept at inter- 
vals. When she awakened her headache and nausea were 
gone, and she could distinguish between gross objects, and 
recognize colors. From now on and through the day she 
was plied with water by mouth and five injections of 400 
c.c. each of the above sodium carbonate-sodium chloride 
mixture were given by rectum. These were well retained. 
Urine was voided about every three hours, and in increas- 
ing quantity. By midnight, that is to say in the first 
twenty-four hours after the intravenous injection, she had 
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voided 572 c.c. not counting two "large" voidings that 
were lost. The later portions of this urine were clearer in 
color and contained much less albumin than the specimens 
already described. 

In the night of October 5, the patient went into labor, 
and at 8.00 a.m. forceps were introduced and she was de- 
livered of a macerated foetus. In spite of the exertions of 
labor she passed 320 c.c. urine, between midnight and the 
time of the delivery of the placenta. Through the night 
the alkali-salt enemas could not be retained, but through 
the day she took and retained four enemas of 400 c.c. each. 
In this second period of twenty-four hours she passed 734 
c.c. of urine. After delivery, her temperature, which on 
the night before had risen to 103.6° F. (by mouth), fell to 
normal. 

In the twenty-four hours of October 6, she received and 
retained four enemas of 500 c.c. each of the alkali-salt 
mixture, and drank freely of water (a glass every hour). 
She passed in this period 1840 c.c. of urine, not counting 
two voidings that were lost with the stools. The later por- 
tions of this urine contained only a little albiunin. The 
patient was sleeping well, and relishing her toast, gruel, 
eggs, milk, and broth. 

In the next two days the alkali-salt enemas were re- 
duced to two daily, one night and morning, and then 
stopped entirely. She was given a liberal diet, and water 
was insistently given by mouth. Lemonade and orange- 
ade were urged. When the alkali was no longer given by 
rectum, sodiimi carbonate (0.5 gram) was given in a glass 
of water as often as the patient would take it both day 
and night, and she was asked to salt her food liberally. 
Her urinary output on this regime was as follows: 

October 7 3616 c.c. October 14. . 2400-I- c.c. 

October 8 3264 c.c. October 15 . .4096-I- c.c. 

October 9. . . .3520 c.c. October 16. .3808 c.c. 

October 10. . . 2528 c.c. October 17 . .3200 c.c. 

October 11... 2108 c.c. October 18 . . 1920 c.c. 

October 12 . . . 2396+ c.c. October 19. . 1915 c.c. 
October 13 . . . 243 2 -f- c.c. 
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The great rise in urinary output on October 15 followed 
an increase in the amount of alkali and salt given by 
mouth; the fall on October 18 a reduction of this. 

The oedema had disappeared and the albumin dwindled 
to a trace by October 7. This trace persisted up to October 
19. The patient developed a slight temperature (ico.8° F.) 
on the fourth day after delivery, but following intrauterine 
douches with bichloride of mercury and iodine this fell so 
that only a temperature of 99.0° or 99.2° was registered in 
the afternoons up to October 17. From October 16 she 
was given an imrestricted diet, and on October 17 -she sat 
up for the first time. On October 24 she "is downstairs, 
voidmg an abundance of urine and happy." 

Case 9. — {Dr. E, A. Majors, Oakland, California.) 
Mrs. A. B., pregnant for the second time and at term was 
found in labor and delivered of a healthy living child, in 
an entirely normal way at i.co a.m. No previous history 
was obtainable. Following labor she fell into a deep 
sleep and at 5.00 a.m. it was impossible to arouse her. As 
there was no evidence of urinary secretion, she was cathe- 
terized at 6.00 a.m. No urine was obtained. At 7.00 a.m. 
she had two severe convulsions. Following this she lay in 
a deep stupor with rapid breathing. At 10.00 she was 
again catheterized but no urine was obtained* She now 
received by slow injection into the rectmn the following: 

Sodium carbonate (crystallized) . . 15 grams 

Sodium chloride 14 grams 

Water 1000 c.c. 

Sixty c.c. of urine were obtained an hour after the 
beginning of the injection, and half an hour later another 
130 c.c. filled with albumin and casts were obtained. At 
the same time the patient began to clear mentally. Three 
hours after beginning the injection she would respond to 
questions. She was plied with water by mouth. Later in 
the afternoon 500 c.c. of the above formula were again 
given by rectum and this was repeated next day. In the 
first twenty-four hours 1525 c.c. of urine were obtained, 
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and 2240 ex. in the second. At the same time the albu- 
min and casts diminished and on the third day the urine 
cleared entirely. Uneventful convalescence followed.^ 

Case 10. — {Dr, William E, Kiely, Cincinnati.) Three 
weeks before entering the hospital S. C. W., 38 years old, 
and a moderate beer drinker, became short of breath, 
suffered from headaches, and noticed a swelling of his legs 
and abdomen. Physical examination showed no disease of 
the heart or lungs, but fluid in the pleural and peritoneal 
cavities, with a general oedema of the subcutaneous tissues. 
The urine was low in amount, of high specific gravity, and 
contained much albumin, some blood cells, and hyaline 
casts. On this a diagnosis of (chronic) parenchymatous ne- 
phritis was made. After twenty-five days of rest in bed, a 
milk diet, a daily hot bath, saline cathartics, and digitalis, 
no improvement in his general condition was noted. There 
was now added to his diet a liter of water daily containing 
25 grams of sodium chloride. Improvement in his general 
signs and symptoms began immediately, the urinary out- 
put rose, the blood disappeared, and the casts and albumin 
progressively diminished in amount. After ten days of this 
treatment he had improved most markedly, and at the end 

1 The methods of treatment as applied in this volume to nephritis can 
naturally be used in a whole series of clinical conditions in which a gen- 
eralized or localized oedema as an expression of a generalized or a localized 
abnormal production or accumulation of acid is responsible for the signs 
or symptoms observed. A detailed discussion of this problem is out of 
order here, but it may not be out of place to catalogue some of the con- 
ditions in which excellent results have been obtained. Administration of 
water, alkali, and salt by mouth, by rectum, or intravenously, works ex- 
cellently in the brain oedemas following injury, arsenic injections, etc.; 
in glaucoma; in the oedemas of heart disease; in the labored breathing of 
arteriosclerosis; in the delirium, twitchings, and convulsions seen in the 
acute infectious diseases; in the marasmus of infants and children; in 
bronchial asthma. C. C. Fihe has obtained excellent results by using 
salt, alkali, and water in hay fever and mucous colitis. In the latter 
condition W. S. Kuder has also reported good results. James J. Hogan 
uses salt and alkali injections with excellent effect in the pernicious 
vomiting of pregnancy even when no signs of nephritis or a generalized 
oedema are present. 
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of twenty-five days all signs of his oedema and the effusions 
into his serous cavities had disappeared. At his own request 
he got out of bed and began to work about the ward, 
and shortly thereafter left the hospital free of all signs 
and symptoms, except for the faintest trace of albiunin 
in his urine. In this state he has continued up to the 
present time (that is, for two months since leaving the 
hospital). 

Case ii. — {Dr, Julius H. Eichberg, Cincinnati.) A. B., 
a 40-year-old lawyer, entered the hospital in April, 191 1, 
with a history of kidney disease of eight years' standing. 
At various times during these years he had had a diagnosis 
of chronic parenchymatous nephritis made upon him. He 
had no enlargement of the heart and no increased blood 
pressure. The original cause of the nephritis could not be 
made out. When first seen the patient was passing about 
400 c.c. of urine per twenty-four hours, containing 4 grams 
of albumin per liter and filled with all varieties of casts. 
On a milk and vegetable diet, sweat baths, and saline 
cathartics his urinary secretion increased somewhat, but 
his general condition did not improve, the number of 
grams of albiunin lost each twenty-four hours did not 
decrease, and his oedema, ascites, etc., increased. After 
two weeks in the hospital he had a well-marked oedema 
of his legs, back, chest-wall, scalp, and face. The fluid in 
his abdomen extended to the umbilicus when sitting up. 
While his general hospital regime and diet were kept as 
before, he now had added to his drinking water and con- 
sumed each twenty-four hours 7 grams of dried sodium car- 
bonate. After ten days of the carbonate administration 
his oedema and ascites disappeared completely, his urine 
increased to approximately 800 c.c. per twenty-four hours, 
though the quantity of albumin lost per twenty-four hours 
did not change perceptibly. 

The patient at this point refused to continue taking the 
carbonate. In five days his weight went up 2§ kilos. Dr. 
Eichberg persuaded the patient to resume the carbonate, 
and at the end of another seven days his original weight 
had again been attained, and the visible signs of oedema 
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which had developed when the carbonate was discontinued 
had once more disappeared. The urinary output amounted 
at this time to 800 c.c. daily, and the aJbimiin dropped to 
2.5 grams per liter. 

At this point the patient refused a second time to take 
the sodiimi carbonate, and again the swelling of his legs 
and back developed, while his weight rose as before, 2§ 
kilos in less than a week. Following this period he re- 
turned a third time to the carbonate, and in six days had 
again lost his 2| kilos and the obvious signs of an oedema. 
This is his state at the present writing when for four months 
he has been passing 1280 c.c. or more of urine daily, con- 
taining some casts and 0.75 gram of albiunin per liter. He 
has left the hospital in fair condition, has a good appetite, 
sleeps well, and has resumed the practice of his profession. 

The following case will serve to illustrate how the oppor- 
tunities of relieving the acute manifestations of nephritis 
are decreased pari passu with the decrease in the absolute 
amount of kidney substance present. 

Case 12. — {Drs. Jo, Hamilton^ Fruitvale, and W. S. 
Ktider, Oakland, California.) A. D. P., a 16-year-old high- 
school boy, first showed albmnin and casts in his urine three 
years ago. During the past year, no analysis of his urine 
had been made. The boy's general health had been good. 
On September 4 he had been very active, and that night he 
slept badly. At six in the morning of September 5, he was 
found unconscious and in a convulsion. The convulsions 
were general, very severe, and practically continuous. 
Between the more severe paroxysms there was a constant 
twitching of the body and extremities. No urine had been 
voided, and none was found in the bladder when brought 
into the hospital at i.oo p.m. and catheterized. Two 
liters of the following formula were at once injected in- 
travenously: 

Sodium carbonate (crystallized). . . 10 grams 

Sodium chloride 14 grams 

Water 1000 c.c. 
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At 2.30 P.M., 64 c.c. of highly albuminous urine contain- 
ing large numbers of granular and hyaline casts were 
obtained by catheter. Half an hour later a good amount 
of urine was voided into the bed. The patient seemed de- 
cidedly more relaxed and the convulsions gave way to less 
severe twitchings in the legs, arms, and trunk. The pulse 
which previously could not be counted dropped to no and 
the panting respiration fell to 24. At 5.00 p.m. 256 c.c. 
of urine were obtained by catheter. At this time the pa- 
tient was perspiring profusely. At 6.00 p.m. two convul- 
sions of moderate severity occurred. Permission to give 
another intravenous injection was denied, and so 400 c.c. of 
the formula given above were injected into the rectum. 
No more convulsions occurred at this time and the twitch- 
ing stopped entirely. At 8.40 p.m. 96 c.c. of urine were 
obtained. At 11.00 p.m. permission to give another two 
liters, intravenously, of the sodium carbonate-sodium chlo- 
ride-water mixture was obtained, and this was done. 
By I. GO A.M. 352 c.c. of urine were collected by catheter, 
and at 2.00 a.m. 192 c.c. At 3.00 a.m. the patient had 
a slight convulsion, and at 4.00 he had a severe one and 
died. 

A hasty physical examination of this boy immediately 
after being brought into the hospital showed no signs of 
oedema anywhere, readily palpable arteries everywhere, and 
an enlargement of the area of heart dullness toward the left 
and downwards, with no heart murmurs. On these find- 
ings a diagnosis of chronic interstitial nephritis secondary 
to an arteriosclerosis was made, and an unfavorable prog- 
nosis was given. It was felt (on the theory that uraemia 
represents an oedema of the brain) that the convulsions 
could be ameliorated, and that the secretion of urine 
could again be started, but more than this could not be 
promised as the degree of kidney atrophy, upon which the 
question of the ultimate recovery of the patient depended, 
could only be guessed at. 

An autopsy made a few hours after death confirmed 
the clinical diagnosis of generalized arteriosclerosis with 
hypertrophy of the heart. The kidneys together weighed 
112 grams, the surfaces were rough; the capsule was inti- 
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mately adherent to the kidney parenchyma. On section 
the kidneys were a mottled gray, and so hard that they 
could not be broken by pinching with the finger nails. 
The cortex was reduced to a mere line. 

The results outlined in the cases that have been briefly 
abstracted here seem to indicate very clearly that we have, 
in the administration of alkalies, sodium chloride, and 
water, a means by which we can rapidly combat those 
kidney symptoms that we are particularly liable to en- 
counter in eclampsia, the acute toxic nephritides, the acute 
suppressions of urine that follow anaesthetics, surgical oper- 
ations of various sorts, including those on the kidney in 
which the blood supply to this organ has been temporarily 
occluded, alcoholic debauches, too enthusiastic use of the 
nitrites,^ etc. 

While for the most part the alkali-salt-water mixtures 
were in these cases given by slow injection into the rectum, 
there is no danger, if a case is deemed sufficiently acute, 
in giving the mixture intravenously. To do this the elabo- 
rate surgical procedures usually adopted to make an in- 
travenous injection (excepting the asepsis) can be largely 
dispensed with. In the way of apparatus we need only to 
insert an ordinary hypodermic needle into the rubber tube 

^ I have several times seen alarming falls in the urinary output and once 
a complete suppression of urine with death of the patient eight days later 
after the administration of nitrites to reduce blood pressure in cases of 
arteriosclerosis in association with chronic interstitial nephritis. As I 
have pointed out, mere reduction of blood pressure (except in cases of haem- 
orrhage) is scarcely to be looked upon as a therapeutic gain. Suppression 
of urine is bound to follow the lack of blood supply to kidneys which are 
barely getting enough with a high blood pressure. There is no justification 
for giving nitrites in chronic interstitial nephritis, unless we can show 
that while reducing general blood pressure we are not at the same time 
reducing the blood supply to the kidney down to a dangerous point. If an 
arteriosclerosis is killing a kidney, we can hope to help the situation only by 
treating the arteriosclerosis. 
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coining from the irrigation vessel which is filled with the 
solution to be injected. The irrigation vessel is raised to a 
proper height and, after all air has been driven out of the 
outflow tube, the hypodermic needle may be inserted 
through the skin or, after a small cut has been made into 
this, directly into one of the niunerous veins in the forearm 
or at the bend of the elbow. It is best to simply hold the 
needle in position, but if so desired it may be fastened down 
with an adhesive strap. The solution must be injected slowly 
so as to allow ample time for mixing with the blood. 

In the preparation of the solutions for intravenous injec- 
tion it must be remembered that a carbonate cannot be boiled 
without driving of its CO2 df^d so converting it into the more 
alkaline hydroxide. To get a sterile solution the sodium car^ 
bonate is dissolved in as little cold distilled and sterilized 
water as possible. The sodium chloride is then dissolved in 
an appropriate amount of distilled water and sterilized by 
heat. After this solution has cooled sufficiently the carbonate 
solution is added to it. When dried sodium carbonate is used 
instead of the crystallized only one-third as much is to be 
employed, for crystallized sodium carbonate is approximately 
two-thirds water of crystallization, j.7 grams dried sodium 
carbonate is equal to 10 grams of the crystallized. 

Some surgeons have advised and operated on acutely 
nephritic kidneys and stripped the capsule. In at least 
some instances good has followed such a procedure, but 
this can be expected only if the deciding element between 
the recovery of the affected kidney and death is thought 
to be measurable in the increased circulation obtainable 
through the kidney by stripping the capsule. Even after 
the answer to this is given in the affirmative, then before 
operating, the effects of an anaesthetic and the shock of an 
operation must be considered, and not unless these are 
taken to be negligible should the operation be done, es- 
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pecially since it appears from the experiments and clinical 
reports detailed in these pages that all that can be gained 
through an operation can be gotten by the simpler means 
of injecting the proper alkali-salt-water solutions. 

These alkali-salt-water injections must also prove of ser- 
vice in surgical operations on the kidney, in which it is at 
times deemed necessary to occlude temporarily the blood 
supply to the kidney. The consequences of such a pro- 
cedure are those of the experiments already detailed in 
which the blood vessels to the kidney were clamped. It 
has been shown by C. C. Guthrie ^ that perfusion with a phy- 
siological salt solution or a Ringer solution of kidneys so 
treated affects them more deleteriously than if they are 
left alone. This is because such salt solutions are not 
sufficiently concentrated to prevent the swelling, etc., of 
the kidney cells. Most perfusion mixtures lack moreover 
the necessary colloids — the water in them is free, which 
is not the case in blood and lymph.^ 

It is self-evident that that which will relieve a nephritis 
when once established should, when properly used, prevent 
such a nephritis from developing, and so we must consider 
how useful in the prophylaxis of nephritis must be the 
giving of water, alkalies, and salts. Especially serviceable 
must these prove themselves when preparing for an opera- 
tion, in a threatened nephritis during pregnancy, when we 
deal with the acute infectious diseases, etc. There exist as 
a matter of fact any number of clinical facts to prove this. 
The milk diet has, not without reason, enjoyed for decades 
the popularity that it has attained. By giving milk we 
give a patient a very useful balanced ration of fat, carbohy- 
drate, and protein. But we do more than this — we give 
water and salts. The water helps to wash out poisons and 

^C C, Gidkrie: Arch. Int. Med. 6, 232 (1910). 
« See page 193. 
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the salts contained in the milk have a concentration which 
just suffices to do away with the effects of giving an equal 
amount of water pure. 

Similar reasoning explains the beneficent effects of giv- 
ing '' physiological " salt solution in large amounts by rec- 
tum, intravenously or subcutaneously, in various acute in- 
fections. It is again the combined effects of much water to 
wash out poisons and enough salt to counteract that acci- 
dentally lost ^ by the same procedure that washes out the 
poison. When in spite of such procedures the signs of a 
nephritis develop we need to press alkalies (alkaline drinks) 
and to give more salt. 

We will conclude this section by giving a concrete illus- 
tration of the fact that, by increasing the alkali-salt content 
of the body, the opportunities for the development of the 
signs of a nephritis are greatly reduced. For such a test 
the albuminuria that develops in athletes after hard work 
was used, and with the following results: 

In Experiment 19 on page 45 we detailed the quantita- 
tive findings regarding the excretion of albumin during an 
ordinary match basket-ball game, as determined by collect- 
ing the urine over the period of an hour and a half, in 
which time the game was played. In the following two 
experiments the urine was similarly collected, every pre- 
caution being taken to have the conditions for collection, 
regarding time, etc., as nearly the same as in the control 
experiment. The athletes were imder no restrictions re- 
garding diet, the only difference being that in the two ex- 
periments now to be detailed, the players took in addition 

^ We have become all too inclined to consider everything that comes out 
in the urine as something that the intelligence of the kidney has found 
harmful to the body. It is scarcely as wise as this. It is rather hard to see, 
for example, why in a salt-starved animal that is being given water, the ani- 
mal continues to eliminate some salt in the urine up to the moment of death, 
when U is this very elimination that is killing the animal. 
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to their ordinary food the juice of six sweet oranges in the 
first, and twelve in the second. The six oranges were con- 
sumed in the course of three hours preceding the game; the 
twelve in the twelve hours preceding the game. Oranges 
were chosen not alone because they are palatable, and so 
offer no difficulty in having the men take them, but be- 
cause the salts contained in them have not only a decided 
capacity of combining with stronger acids, but the citrates, 
malates, etc., are the very. salts which act most powerfully 
in reducing the solution of proteins in adds (as well as the 
swelling of organs under these circumstances, etc.). The 
game played in Experiment 37 was decidedly harder than 
that detailed for control purposes in Experiment 19, that 
of Experiment 38 fully as hard. The first five players 
were the same in aU these three games, though the order 
in which they are numbered is not the same. 
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Experiment 37. — Juice of six oranges fed the players. Urine 
collected for period of li hours, during which time the play occurred. 
Phosphotungstic-hydrochloric acid-alcohol reagent used in tJieEsbach 
albiuninometer. 

Before the Game. 



Player. 


Urine, in cnbic 
centimeters. 


Nitric add test. 


Heat test. 


I 

2 

3 
4 
5 


232 
72 
30 

85 
280 


>- Negative -< 


Negative 







After 


the Game. 






Player. 


Urine, in 
cubic centi- 
meters. 


HNOi test. 


Heat test. 


Esbach reading. 


Albumin 
exc^reted, 
in grams. 


I 
2 

3 

4 
5 


62 

17 
152 

42 
228 


" Positive 


Positive -< 


1.25 

1.5 

0.7S 

0.75 
less than 0.2 


.078 
.025 
.114 
.132 
.046 

Av. .079 



Experiment 38. — Juice of twelve oranges fed each of the players. 
Urine collected for period of 1} hours, during which time the play 
occurred. Phosphotungstic-hydrochloric acid-alcohol reagent used 
in Esbach albuminometer. 



Before the Game. 



Player. 


Urine, in cubic 
centimeters. 


Nitric acid test. 


Heat test. 


I 
2 

3 
4 

5 
6 


73 
170 

187 
6 

23 
62 


>■ Negative 


Negative 
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After the Game. 



Player. 


Urine, in 
cubic centi- 
meters. 


HNO, test. 


Heat test. 


Esbach reading. 


Total albumin 

excreted, in 

grams. 


I 


97 


^ 


f 


0.7s 


•073 


2 

3 


56 
II 


•• Positive 


Positive X 


125 
1.6 


.070 
.018 


4 


44 


J 


V 


1.3 


.057 
Av. .054 


5 
6 


44 
45 


> Positive 


Positive \ 


0.6 
0.25 


.028 
.011 



Player number 5 played first half only; number 6, second half only. 

Even when we count out the player in the control game 
who started with an albuminuria, and those in the succeed- 
ing games who did not play through, we still find that the 
albumin secretion, both so far as average concentration and 
average absolute amount is concerned, is decidedly lower after 
feeding citrus fruit than without stcch feeding. 

4. On the Treatment of (Edema. 

A generalized oedema constitutes so prominent a feature 
of certain cases of nephritis that it of itself becomes at 
times an object of treatment. Of the various methods 
that have been suggested for the control of this condition 
we will take up only one for discussion here, that of the 
question of salt restriction. 

When we discussed in the earlier sections of this paper 
the enlargement of the kidney in the parenchymatous types 
of nephritis, we noted that this enlargement of the organ, 
which is in essence an oedema, can be reduced through the 
presence of salts, and as, for reasons already set forth, such 
oedematous swelling (just what occurs in the acute forms of 
nephritis) is a serious menace to the kidney, because it 
tends to shut off its blood supply, it was reconmiended to 
combat this condition by increasing the salt concentration 
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in the nephritic individual. The thought, of course, at once 
suggests itself that this scheme of treatment might be ex- 
tended to the treatment of the general oedema occurring in 
nephritis.^ While such a coiurse has for decades been ap- 

^ F. G. Goodridge and WUliam J. Gies [Proc. Soc. Exp. Biol, and Med. 8, 
io6 (1911)], while apparently accepting the teaching that the colloids of 
the tissues are responsible for the amount of water held by them, have taken 
exception to my assertion that an abnormal production or accumulation of 
acid in the tissues of the body plays an important if not the chief r6le in 
the production of oedema, in that these increase the power of certain of the 
tissue colloids to absorb water. While it would not at all surprise me to 
have it shown that some other or some series of other changes in the body 
tissues than an abnormal production or accumulation of acid is responsible 
for the increased hydration of the colloids here, which is the characteristic 
feature of oedema, the experiments of Goodridge and Gies do not do this. 
These authors base their criticism on the fact that fibrin threads sus- 
pended in such colloidal solutions as gelatine, peptone solution, egg white, 
blood, milk, and meat juice, do not swell visibly on the addition of acid to 
these solutions until this is added up to the point where it is " free " in the 
solution. When these authors add acid to the colloidal solutions in which 
they immerse their fibrin threads they increase the hydration by this means, 
not of the fibrin threads, but of tJie colloidal solution (they give this the 
" (edema "), as they would find if they measured its viscosity. Up to a 
certain point (maximum hydration under the influence of the acid) the ad- 
dition of the acid would therefore tend to prevent the fibrin from absorbing 
water. Only if acid got into it and free water were available could we 
expect the fibrin thread to swell. 

The question has also been asked if the vie^^ expressed in this book and 
in my volume on " (Edema " are correct, why in the "acidosis" of diabetes 
we do not have symptoms of nephritis and oedema. In answering this 
several facts must be remembered. First, the presence of some abnormal 
acid in the urine does not yet prove that the actual acidity of the body as 
a whole has risen. As a matter of fact Yandell Henderson and Frank P. 
Under hill [American Journal of Physiology, 28, 275 (191 1)] have recently 
shown that m the " acidosis " of diabetes just the reverse is probably the 
case, the body acidity is diminished. Secondly, in cases of diabetes in 
which the acid intoxication is great enough we do have casts and albumin 
in the urine. Furthermore, moderate degrees of oedema are difficult to 
discover by our ordinary rough clinical tests, and the high concentration of 
sugar present in the cells and fluids of the body also tends to reduce this 
oedema, for while the non-electrolytes do not reduce appreciably the swell- 
ing of certain hydrophilic colloids in low concentrations they do this in the 
higher concentrarions. 
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proved of empirically, as evidenced by the use of saline pur- 
gatives, saline diuretics, etc., in the treatment of oedema, 
a marked reaction against the giving of salts in cedematous 
states has more recently set in. Of the scores of salts that 
might have been attacked in this way, sodiimi chloride has 
been especially marked out, and to-day it is a widely ac- 
cepted belief that the presence of this particular salt in the 
body is responsible for the retention of water and so the 
oedema of nephritis, of certain cases of heart disease, etc. 
Evidence for the support of such a view has been entirely 
clinical. It has been noted that nephritic individuals with 
cedema and on a constant diet increase in weight when 
sodium chloride is added to their food, lose again when this 
is taken away, etc. From our knowledge of the general 
physicochemical activities of the salts it is absolutely 
impossible to understand why, first of all, sodium chloride 
should, of all the common salts that are found in the liv- 
ing organism, act in this specific way, and second, how it 
accomplishes the results that are claimed for it. 

In order to satisfy myself as to whether sodium chloride 
(or any of the other common salts found in our tissues) 
really has any such specific action in the production of 
oedema, I decided to test the matter out in a way that had 
not yet been done, and which was freer from objection 
than the experiments to determine this point that have been 
made on mammals. For experimental purposes I used 
frogs which had been rendered nephritic by being injected 
with uranium nitrate — a poison which is generally ac- 
knowledged as one of the best for the production of ne- 
phritis experimentally. By placing these animals in water 
they absorb all they need to satiurate their oedematous 
tissues through the skin. Normal frogs (practically) do 
not change in weight when kept in water. Let it be added 
that these frogs were really nephritic — albumin and casts 
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were plentiful in the urine, and the tables and photographs 
illustrate the oedema. 

Parenthetically it is well to point out in this connection 
that we are in the habit of considering the generalized 
oedema noted in nephritis as secondary to the nephritis — 
in other words it is imagined that a condition capable of 
producing a nephritis first reduces the function of the kid- 
neys, and because of this an oedema of the body tissues 
generally results. This is not correct. If the oedema were 
secondary to the loss of kidney function then we should be 
able to produce a generalized oedema experimentally most 
rapidly by complete removal of the kidneys. As a matter 
of fact, nephrectomized animals either develop no oedema at 
all or only a very slight one when compared with the oedema 
developed, say after the injection of uraniimi nitrate. 
This shows clearly that the xdema of the tissues and the cedema 
of the kidney {nephritis) arise simultaneously, and from the 
same cause — the uranium nitrate interferes with the oxi- 
dation chemistry in all the tissues of the body at once and 
leads to an abnormal accumulation of acid in them. In the 
kidney we call this condition nephritis; in the body tissues 
generally, oedema; in the eye, glaucoma. 

As the following experiments show very clearly, salts 
decrease the cedema of nephritis , and sodium chloride is no 
exception to this rule. 

Experiment 39. — Twelve frogs that have been kept in jars of 
tap water for several days have the urine squeezed from their blad- 
ders, are weighed, and divided into two sets of six each in such a way 
that the weight of any one frog in the first series is about that of a 
corresponding one in the second series. They are then all injected 
with 0.2 gram uranivmi nitrate into the dorsal lymph sac and placed 
in separate finger bowls each containing 100 c.c. distilled water in 
the first series and 100 c.c. Ringer solution in the second. The 
fluid in the bowls is changed once in 24 hours. The changes in the 
weights of the frogs are indicated in the following tables: 
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Experiment 40. — Six frogs are weighed, each injected with 0.05 
gram uranium nitrate into the dorsal lymph sac, and divided into two 
sets of three each. Those of the first are kept in separate finger 
bowls, each containing 100 c.c. water; those of the second in bowls 
containing 100 c.c. i molecular sodium chloride solution. The 
changes in weight observed are as follows: 

Series in Water. 



Hours. 


I 


2 


3 





30 % 


21 % 


24 


% 


18 


33 (+10.0) 


? 


28 


(+16.6) 


26 


36 (+20.0) 


30.5 (+12.9) 


29 


(+20.8) 


42 


37 (+23.3) 


35 (+29.6) 


29.5 


(+22.9) 


68 


38 (+20.6) 


41 (+51.8) 


? 




9-' 


39 (+300) 


dead 


30 


(+25.0) 



Series in* J Molecular NaCl (0.975%). 



Hours. 



O 
18 
2() 

42 
68 
92 




III. 



26 % 
26 (+ o) 

27 (+ 3.8) 

28 (+ 7.7) 

30 (+15.3) 

dead 



The effect of the sodium chloride in reducing the oedema 
is evident to mere inspection. In Fig. 30, a and ft, is shown 
frog 3 of Experiment 40, photographed at the time of in- 
jection and 42 hours later. Figure 31, a and ft, shows frog 
III similarly photographed. 

Are we now to conclude that the observations are wrong 
of those who have, by careful methods, noted an increase in 
weight (increase in oedema) after the feeding of salts, par- 
ticularly sodium chloride, to patients aflElicted with oedema? 
Not necessarily, though it must be said that grave objec- 
tions may be raised against many of the clinical studies of 
this subject. 
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When one studies carefully the cases in the literature in 
which salts have been found to increase oedema, one notes 
the fact that these are for the most part such as have been 
aflSicted with ascites, hydrothorax, etc. When now any 
salt is given such an individual his tissues may very well 
give up water as do the frogs that have just been de- 
scribed. But where does the water go? The body weight 
as a whole can diminish only if this water is lost from the 
body through the urine (skin, gastro-intestinal tract, or 
limgs). But in nephritis the kidney does not so readily 
rid the body of water as in health, and so this water 
must go somewhere else. If it does not come out through 
some other emunctory (as in the diarrhoeal stools at 
times observed in nephritis), this water can only escape 
into the cavities. What happens here is identical with 
the development of ascites, etc., in our experimental ani- 
mals when we make these (especially after first render- 
ing them cedematous by any means we choose) very 
rapidly give up their water by injecting a concentrated 
salt solution. 

I saw a good clinical illustration of this in a patient of 
W. S. Kuder. A woman who for several weeks had been 
in bed, suffering from an extensive generalized oedema, 
with collections of fluid in the pleural cavities and abdomen, 
secondary to a heart muscle insufficiency of several years 
duration, had the abdominal effusion removed by para- 
centesis. In order to keep up the drainage some strands 
of silk were left in the opening made by the trocar. Seep- 
age stopped at the end of twenty-four hours, but the 
silk was left in place. On the third day a liter of water 
containing 14 grams of sodium chloride and 10 grams of 
crystallized sodium carbonate, was given intravenously to 
combat the tissue oedema. This went down enormously, 
and as it disappeared the abdominal wound began to seep 
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once more, so that pad after pad had to be applied to the 
abdomen to absorb the liquid. 

It is clear therefore that while the oedema of the tissues 
is reduced, when salts or alkali are given an oedematous in- 
dividual, the collection of fluid in the cavities is increased. 
When now we deal with a clinical case, the thirst ^ (from 
which the animals also suffer) leads the patient to drink 
water and so his total body weight (which in turn is 
taken as a measure of his oedema) increases. 

But such a secretion of fluid into the peritoneal or other 
cavity would not by itself be a particularly serious thing, 
nor does this alone explain what happens in a persistent 
ascites. As we have long known, alike from experiment 
and from clinical observation, water and various salt solu- 
tions are readily absorbed from the peritoneal (and other 
serous) cavities. And yet the ascitic fluid is not absorbed. 
Why not? Evidently, after water or a salt solution has 
been secreted into the peritoneal or other cavity something 
must happen to this fluid which prevents its reabsorption. 
What this something is, is that albumin is added to it. 
Why this renders the ascitic fluid unabsorbable is appar- 
ent when the following considerations are borne in mind. 
With the origin of the albumin we are not immediately 
concerned, though it is of interest to recall, after what 
was said regarding the origin of albumin in the urine, 
that the ascitic fluid may be looked upon as an albumin- 
containing secretion from the peritoneal tissues which, in its 
general composition and mode of origin, finds an analogue 
in the highly albuminous urine secreted by the kidney in 
acute nephritis. 

^ Living animals and plants do not behave passively toward an abstrac- 
tion of water. As soon as this occurs conditions develop in the cells which 
increase their avidity for water. Certain plants, for example, begin to de- 
velop acid as soon as we try to abstract water from them by any means. 
Animals behave similarly when they are robbed of their water. 
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As outlined in the discussion of our experiments on 
urinary secretion, special emphasis must be laid upon the 
fact that only " free " water is secreted by the kidney. 
The water of the blood is not " free " but is combined with 
the colloids of the blood. This water is not available for 
urine imtil it is freed from the colloids of the blood. The 
water of the blood becomes available for absorption (and 
subsequent secretion) by any tissue only as this tissue is 
first able to set the water free from the colloids of the 
blood and lymph or as the blood and lymph themselves 
suffer changes which make them yield up some of their 
water. Only such " free " water can be available for urine 
and conversely it is only because the water in the blood is 
held in combination by the colloids here that not all the blood 
and lymph are absorbed from their respective vessels by the 
tissues.^ The colloids of the blood keep the water in the 
blood and prevent its total absorption by the tissues. 
When now we recall the fact that except for the presence 
of the red blood corpuscles, blood and lymph are practically 
identical in composition, and that the so-called transudates 
in ascites, hydrothorax, etc., are identical with lymph, then we 
have no difficulty in understanding why these too may persist 
for days, weeks, or months in the body cavities without being 
absorbed. They are colloidal solutions in which the solvent is 
bound to the colloid, and not untU the solvent is rendered 
^^ free " can it be absorbed.^ 

^ It is because no adequate (hydrophilic) colloidal solution has as yet 
been prepared that we are still far from possessing a perfusion liquid that 
will act better than our present ''physiological " salt solutions in haemorrhage, 
certain poisonings, and shock. James J. Hogan and I will shortly discuss 
the theoretical and experimental foundations for the preparation of such 
solutions in another place. See for a discussion of the factors involved in 
shock Yanddl Henderson's excellent papers, especially Am. Jour. Physiol. 
27, 167 (1910). 

* Certain experiments of R. Heidenhain, E. W. Reidf and 0. Cohnheim 
might lead one to think that animals do absorb their own blood and lymph 
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In order to show that such colloidal solutions can, as a 
matter of fact, not be absorbed we need but recall how 
blood extravasations and lymph introduced into the perito- 
neal cavity, even in entirely healthy animals, may remain 
here unchanged and imdiminished in amoimt for periods of 
time in which other aqueous solutions not containing such 
colloidal material (which in other words contain " free " 
water) are readily absorbed. The following experiments 
prove this very clearly. 

Experiment 41. — A black and white rabbit is taken from his 
hutch, catheterized, and then weighed. His weight is found to be 
1493 grams. A slight opening is made in the abdominal wall and 
traction made on this so as to make the entrance of fluid into the 
peritoneal cavity easy. A second rabbit has the carotid laid bare for 
as great a distance as possible in the neck. It is ligated high up, an 
artery forceps is attached to the coat of the vessel, a Langenheck forceps 
is placed below this, and the carotid is severed. This second animal is 
now placed in such a position that the blood will flow directly from 
his carotid into the abdominal cavity of the first animal when the 
Langenheck forceps is removed. The blood passes in a stream directly 
from the cut artery of the second animal into the peritoneal cavity of 
the first. This procedure is carried out at 2.40 p.m. The abdominal 
wound is closed immediately and the animal is weighed a second 
time to see how much blood has flowed in. The second weighing 
registers 1504 grams, which means that 11 grams of blood have 
flowed in. At the end of an hour the animal is killed by a blow 
on the head and immediately autopsied. The blood is found imco- 
agulated in the folds of the intestine. It is carefully aspirated into 
a tared flask and weighed. 11 grams of blood are recovered. 

Experiment 42. — In an entirely similar way a guinea pig, 
weighing 520 grams, has a small opening made in its abdomen, and 
the blood from the carotid of a rabbit is made to flow directly into 
it. An increase in the weight of the guinea pig of 2.3 grams is 
thereby brought about. At the end of li hours the pig is killed by 

as such. This is not the case. For a discussion of this problem and a crit" 
icism of the experiments of Heidenhaitiy Reid and Cohnheim see my paper 
on absorption and secretion. KoUoidchemische Beihefte, 2, 304 (191 1), 
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a blow on the head and the unal ^i^ for the ab- 

tared flask. 2.1 grams are recoveret ^ n^in these 

Experiment 43. — A black and ^ ^ ^Nrir ab- 

grams, receives intraperitoneally in th ?i ** ^ 

blood from the carotid of a second ra 0^0^^ 

former 26.0 grams. At the end of an ^ 

the unabsorbed blood is carefully recovt 
flask. 26.0 grams of blood are recoveret 

Experiment 44. — A white rabbit, w 
intraperitoneally 45 grams of blood fron 
hare. At the end of 70 minutes the anim^ 

head and the blood found in the peritonea^ ^ ^^aced into a 

tared flask. 42.2 grams are recovered. 

As the impression might be obtained that the failure of 
an animal to absorb its own blood is connected in some 
way with the nature of blood itself, and not merely with 
the fact that this is a solution in which all the water is held 
in combination with a colloid and, therefore, simply cannot 
be absorbed until first separated from the colloid, it was 
necessary to repeat this experiment with a colloidal solution 
other than blood. The result obtained with natural white- 
of-egg follows. In a similar way it can be shown that cubes 
of agar-agar do not lose in weight, and that gelatine solu- 
tions are absorbed only very slowly (not until the gelatine 
is " digested " and so loses its colloid character). 

Experiment 45. — Into the peritoneal cavities of two guinea pigs, 
weighing respectively 537 and 563 grams, are injected by means of a 
large aspirating syringe respectively 20.8 c.c. and 31.2 c.c. white-of- 
tgg (natural). At the end of an hour they are killed by a blow on the 
head and the imabsorbed peritoneal contents are aspirated into tared 
flasks. 18.4 c.c. are recovered from the first, 27.7 c.c. from the second. 

In concluding this argument it is only necessary to show 
what is a familiar fact in physiology, that under identical 
conditions, water and salt solutions are readily absorbed 
(because they contain "free" water). 
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Experiment 46. — Three guinea pigs, weighing respectively 417, 
397, and 419 grams, are each injected intraperitoneally with 20.8 c.c. 
respectively of water, ^1 and i molecular NaCl solution. At the end 
of an hour the unabsorbed fluid is recovered and found to measure 
respectively 5.4, 11.8, and 13.0 c.c. 

From what has been said it must be dear that little 
justification exists for the exclusion of sodium chloride, as 
for the exclusion of any other of the ordinary salts found in 
the body tissues, from the diet with the thought of thereby 
relieving the oedema of nephritis. Such a procedure does 
just the reverse. We have seen how the only untoward 
action of giving salts might reside in an increase of ascites, 
hydrothorax, etc. When such accumulations of fluid in the 
cavities become sufficiently great to demand attention on 
their own account, then we have to bear in mind that their 
composition is of such a character as to render their ab- 
sorption without antecedent change (digestion of the protein 
colloids, reduction of their affinity for water) impossible. 
Clearly J the thing to do then is to tap. 

Nor is there anything strange in the fact that the re- 
moval of a comparatively small amount, say of an ascitic 
accumulation, may be followed by a rapid absorption of 
the rest. As the amount of fluid in a serous cavity in- 
creases, the circulation through the surrounding tissues be- 
comes more and more embarrassed, and so the possibilities 
for absorption progressively poorer. To relieve this pressure 
even somewhat will improve the circulation, not alone as 
to quantity but as to quahty of blood passing through the 
part (a blood more nearly arterial in character replacing one 
highly venous in character), and so by favoring the removal 
of CO2 and other acids always found in such serous accumu- 
lations^ decrease the power of the colloids here for holding 

1 G. Sirasshurg: Pfluger's Arch., 6, 65 (1872);.. -4. Ewald: Arch. f. (Anat. 
u.) Physiol., 1873, 663; Fdix Uoppe-Seyler: Physiologische Chemie, 1, 601. 
Berlin, 1877. 
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water, and so bring about further opportunity for the ab- 
straction of water [from the transudates found in these 
cavities. What holds for the "transudates'' and their ab- 
sorption holds also, of course, for the absorption of inflam- 
matory "exudates." 



From what has been written in this volimie, it is dear that 
we have held the evidence to indicate that nephritis results 
from any condition or combination of conditions which lead 
to the abnormal production or accumulation of add in the 
kidney, and the action of this add upon a series of such 
colloidal structures as characterize those foimd in the kidney. 
From these considerations we have then tried to obtain an 
"explanation" of the various phenomena which serve to 
characterize nephritis from a physiological and a morpho- 
logical standpoint. The question now arises whether the 
add factor is the only one concerned in producing the 
picture. This does not, of course, follow. Any condition 
present in the kidney and capable of exerting an action like 
that of an add could add itself to the add factor. What 
all such are or may be it would be purposeless to coimt up, 
— they are the factors which we know now, or may discover, 
to be effective in influencing the physical state of the body 
colloids, — but as a striking illustration we might mention 
the ferments. Not only do the proteolytic ferments, for 
example, bring about a splitting of the protein molecule 
which is similar or identical with the splitting produced by 
acids, but certain antecedent physical changes produced in 
the colloids by the action of the two are also identical, a 
point which Wolfgang Patdi ^ has recently emphasized from 
a physicochemical point of view in a way that gives it a 
special interest biologically. 

» Wolfgang Patdi: PflUger's Archiv, 186, 495 (1910). 
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With this we will end for the present our discussion of 
nephritis, and our attempt to find a unifying interpretation 
for the myriad facts bearing upon its nature and cause, 
that foiu^core years and a thousand workers have left us 
as a lavish heritage. 
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Acidf 2, 125; as cause of albuminuria, 
20; effect of, on kidney, 35, 125; in 
nephritis, 125; in oedema, 184. 

Acidity J of normal urine, 24; of 
nephritic urine, 25. 

Acid fuchsiriy 27, 123. 

Acidosis f 184. 

Albumin J in effusions, 192; absorp- 
tion of solutions containing, 193, 

195- 
Albuminuria^ definition of, i; cause 

of, 2; after injection of acid, 35; 

after injection of alkali, 40; after 

hard work, 44, 45, 180; in heart 

disease, 47; in lung disease, 47; 

in anaemia, 48; in epilepsy, 48; 

after exposure to cold, 49; after 

interference with blood supply, 

50; after intoxication, 51; of the 

newborn, 52; after salt restriction, 

S3; after excessive consumption of 

water, 53; hypertrophy of heart 

and, 98; treatment of, 125. 

Ancsmia, albuminuria in, 48; due to 
nephritis, 127. 

Arsenic osdema, 173. 

Arteriosclerosis J 97, 173, 176. 

Ascites y 191. 

Asthma f 173. 

Athletes, albuminuria in, 44; relief of 
albuminuria in, 180. 

Basket-bally 45, 180, 181, 182. 

Bloody physicochemical characteris- 
tics of, 5; reaction of, 21; in 
nephritis, 26; absorption of, 193. 

Blood corpuscleSy diapedesis of red, 
78; migration of white, 81. 

Blood pressure^ 100. 

Brain oedema j 173. 

Bronchial asthma^ 173. 

Case reports, of nephritis, 161. 
Casein, 75. 

Casts, origin of, 84; types of, 88; 
significance of, 92. 



Cavities, collection of fluid in, 191, 

193. 

Chronic interstitial nephritis, 58, 94, 
176, 177; water output, in, 95; and 
nitrites, 177. 

Classification of colloids, 7. 

Cloudy swelling, 61. 

Coefficient of distribution, 114. 

Colitis, mucous, 173. 

Colloids, 7, 9iy, classification of, 7, 8; 
absorption of dyes by, 119; in 
perfusion liquids, 193; absorption 
of solutions containing, 194. 

Crystalloids, 7. 

Diabetes, 184. 

Diapedesis, 78. 

Diet, in nephritis, 125. 

Distribution coefficient, 114. 

Diuretics, 158. 

Dyes, absorption of, by colloids, 119. 

Eclampsia, 161, 163, 165, 167, 168, 

169, 172, 177. 
Emulsion colloids, 8. 
Epilepsy, albuminuria in, 48. 
Exercise, albuminuria after, 44. 
Exudates, 191, 193, 196. 

Ferments, 197. 

Fibrin, solution of, 9; swelling of, 12, 

184. 
Filtration, 105. 

Food, in treatment of nephritis, 125. 
Free water, 193. 

Ge/, 8. 

Gelatine, solution of, 15. 

Glaucoma, 173. 

Hcemoglohinuria, 49, 127. 

Htemolysis, 49, 127. 

Hcemorrhage, by diapedesis, 78; per- 
fusion in, 193. 

Hay fever, 173. 

Heart, albuminuria in diseases of, 
47; oedema in diseases of, 173, 191. 
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HydrothoraXf 191, 193. 
Hypertrophy of heart in nephritis, 98. 

Injections of alkali and salt, 161; by 
rectum, 162, 163, 164, 165, 166, 
169, 172, 173, 175; intravenously, 
168, 170, 173, 17s, 178. 

Kidney, physicochemical structure 
of, 5; staining of, 27, 123; mor- 
phological changes in, 56; small 
red, 60; small gray, 60; cloudy 
swelling of, 6i; secretion of water 
by, 102; secretion of dissolved sub- 
stances by, 113. 

Leukcpmia, albuminuria in, 48. 
Ligaliony of kidney vessels, 50, 124. 
Lipoids J 115. 

Lungf albuminuria in diseases of, 47. 
Lymph, absorption of, 193. 

Marasmus, 173. 

Milk, 179. 

Membrane, urinary, 6, 109. 

Mucous colitis, 173. 

Nephritis, definition of, i; cause of, 
2; after injection of acid, 35; after 
injection of alkali, 40; after hard 
work, 44; in heart disease, 47; in 
lung disease, 47; in anaemia, 48; 
in epilepsy, 48; after exposure to 
cold, 49; after interference with 
blood supply, 50; after intoxica- 
tion, 51 ; of the newborn, 52; after 
salt restriction, 53; parenchyma- 
tous, 57, 173, 174; chronic inter- 
stitial, 58, 94, 176; water secretion 
in, 95; arteriosclerosis and, 97, 
1 73 » 1 76 ; hypertrophy of the heart 
and, 98; blood pressure in, 100; 
night urination in, loi ; treatment 
of, 125; water in, 127; salts in, 134, 
161, 180; clinical reports of, 160; 
of pregnancy, 161, 163, 165, 167, 
168, 169, 172; sodium carbonate 
in, 161; stripping of capsule for, 
178; milk in, 179; prevention of, 
179; citrus fruit in, i8o; in frogs, 
185. 

Neutral red, 121. 

Neutrality, maintenance of, in tis- 
sues, 22. 

Nitrites, 177, 



CEdemay of braiiii 173; after arsenic 
injections, 173; treatment of, 183; 
and salt restriction, 183; criticism 
of theoiy of, 184. 

PartUion coefficient, 114. 
Paroxysmal hamoglohinuria, 49, 127. 
Perfusion mixtures, 178, 179, 193. 
Pernicious arusmiaj albuminuria in, 

48. 
Plants, reaction of, to loss of water, 

192. 
Pregnancy nephritis, 161, 163, 165, 

167, 168, 169, 172. 
Protein gels, solution of, 9. 
Proteins, 9, 126. 

Reaction f of blood, 21, 26; of tissues, 
21, 26; of normal urine, 24; of 
nephritic urine, 25, 27. 

Red blood corpuscles, diapedesis of, 
78. 

Salts, in treatment of nephritis, 134; 
in treatment of oedema, 183. 

Salt restriction, albuminuria of, 53; 
in nephritis, 134; and salt elimi- 
nation, 180; and oedema, 183. 

Scarlet fever, 162. 

Shock, 193. 

Selective absorption and secretion, 

115- 
Secretion, 34; disturbances in, 93; of 

dissolved substances, 113. 
Serous cavities, 191, 193, 196. 
Serous effusions, 191, 193, 196; 

acids in, 196. 
Small red kidney, 60. 
Small gray kidney, 60. 
Sodium carbonate, in nephritis, 161; 

preparation of solutions of, 178; 

dried, 178; crystallized, 178; in 

oedema, 191. 
Sodium chloride, in nephritis, 134, 

161; in oedema, 185, 191. 
Sodium indigosulphonate, 30, 121. 
Sol, Ss, 

Stains, absorption of, by colloids, 1 19. 
Staining of kidney, 27, 123; with 

acid fuchsin, 27; with sodium 

indigosulphonate, 30. 
StcUe, colloidal and crystalloidal, 7. 
Suppression of urine, 161, 162, 163, 

164, 165, 166, 172. 
Suspension colloids, 8. 
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Tapping, 196. 

Therapy, see TrealmetU. 

Tissues, neutral reaction of, 21. 

Toluidin blue, 119. 

Tonsillitis, 164. 

Transudates, 197. 

Treatment, of paroxysmal haemo- 

globinuria, 49; of nephritis, 125; 

of oedema, 183. 

Urcemia, 26, 176. 

Urinary secretion, theories of, 104; 
selective character of, 115. 

Urinary membrane, 6, 109. 

Urine, physical chemistry of, 6; re- 
action of, 23; acidity of normal, 
24; acidity of nephritic, 25; sup- 



pression of, 161, 162, 163, 164, 
165, 166, 172. 
Urticaria, 126. 

Vomiting, of pregnancy, 173; in 
pregnancy nephritis, 166, 168, 169. 

Water, albuminuria following con- 
sumption of, S3; secretion of, by 
nephritic kidney, 102; theories of 
secretion of, 104; in treatment of 
nephritis, 129, 161; of the blood 
and lymph, 193. 

White blood corpuscles, migration of, 
81. 

Work, albuminuria after, 44; and 
nephritis, 127, z8o. 
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49 to 56 fluidounces. Average specific gravity^ 1.020. 3Iean amom 
solidSf 55 to 56 grammes (a gramme is 15.4440 grains, English). 

Constituents, 

Water 1345 to 1534 grammes. 

Urea 30 to 40 "463 to 617 grs. 

Uric Acid 0.5 " or 7.5 " 

Creatine 0.3 " or 4.5 '' 

Creatinine 0.45 " or 7.0 " 

Sarkine i 

Uraematine V . . . . undetermined. 

Uroxanthine J 

Hippuric Acid .... 0.5 " or 7.5 " 

Chlorine .... 6 to 8 " 92 to 123 " 

(or Chloride of Sodium . 10 to 13 " 154 to 200 ") 

Sulphuric Acid . . . 1.5 to 2.5 " 23 to 38 " 

Phosphoric Acid .... 3.66 " 56 



ii 



Potash and Soda I . . undetermined. 

Lime and Magnesia i 

Earthy Phosphates . . . 1.28 grammes, 19 " 

Iron undetermined. 

Ammonia 0.7 grammes, 10 " 

Trimethylamine 
Carbonic Acid 
Phenylic Acid 
Damaluric Acid 



undetermined. 



/ 



" The minor estimates account for 48 out of 55 grammes of solids, the 
estimates for 62 out of 66 grammes of solids." — ^Thudichum, op. cit. 

From an examination of the above table, in connection with th" 
sitions of the subject, it will be evident that we have only to indi( 
pathological eflfects arising from the undue retention in the blood, 
following constituents of the urinary secretion : Water ; Urea ; Uri< 
Creatine; Creatinine; Hippuric Acid; Chlorine; Chloride of S 
Sulphuric Acid; Phosphoric Acid; Earthy Phosphates, and An 
The other ingredients of the urine, mentioned as being found in " 
mined" proportions, cannot enter into the list, in a practical con' 
of the subject. 

Water. — Taking up the urinary constituents in succession, ^ 
amine the results to be observed when that amount of water wh 
be excreted through the agency of the kidneys, is not so evacual 
portion of our subject may be comprehensively disposed of. 

A very variable amount of fluid is evacuated from the bladde 
ent seasons of the year, and under peculiar and diflfering circi 
Thus, in cold weather, the amount of urine is greater, because 
neons trauBpir&tion is less. Again, when large amounts of 



dt., et alii.) 

We may now dismiss the watery element from our subj^ 
at once to the consideration of the undue retention of the S' 

of the urine in the blood. 

+ 
TJeea.— (Symbol : U.— Formula: C^U,^fi2'y 

This substance, " the principal product of the metamorph 
of nitrogenized food," and always a constituent of health 
sidered a blood-poison when retained in the circulation, 
believe its action to be direct, others that it is indirect — or < 
the agency of a product of its decomposition. It forms the n 
portion of the solids of the urinary secretion, and is purely 
matter, the elimination of which by the kidneys is absolui 
health and life. It is true that, in certain exceptional instai 
titles of it have been ascertained to be present in the blood, 
without compromising life, or even exciting those cerebral 
ally observed under such conditions ; but it is to be presui 
the persons were, to a great extent, insusceptible of the ac 
else that the peculiar fermentation supposed to give rise to 
ing, by producing a noxious substance from the urea, did 
It is certainly very possible that some persons may be le 
the presence of urea in the blood than others ; but, we re 
must be entirely exceptional. With regard to the constat 
sition of urea when retained in the blood, and the consequ( 
another and a toxic substance, we have, as yet, too few fa 
to determine. If ever proved to be the rule, however, th( 
certain unknown agencies might, in isolated instances, pr 
tion ; and thus account for an apparent, or at least a temp 
from morbid consequences. 

After extirpation of the kidneys in animals, and in Bri^ 
some other affections, urea is found pervading many of t 
body — as, the dropsical effusion, the blood, the perspirato 
vitreous and aqueous humours, and the liquor amnii.^ Dr. ' 

' Bird, Thadiohom, et al. 

Chemical Composition of Urea, 

Thudichum. G. Bir] 

2C . . . . 20.000 CgjNajH^jOj 

4H . . . . 6.666 
2N . . . . 46.f567 
20 ... . 26.667 



100.000 
' The presence of tirea in the fluids of the body was first i 
ChnstiBon in the Edinburgh Medical and Surgical Journal, Octol: 



Kianeys ao not, ot course, aitect animals witnout Kianeys, an 
the analogy is not perfect, and hardly as safe to reason fr( 
proverbially insecure foundation derived from analogical r 
rally. Dr. Hammond does not find that urea or carbonal 
injected into the bloodvessels of sound animals, causes deatl 
suffered extirpation of the kidneys, such injection proves f 
not discover from his experiments that urea, introduced d 
circulation, becomes converted into carbonate of ammonia, 
ments, at all events, go to prove the deleterious agency of 
product of its decomposition, when not promptly excreted 1 
whether it be due, as in the case of the animals experimente 
of the kidneys, or, as in certain conditions in the human 
retention in the blood by diseased, perverted, or obstructed i 
organs. While the question as to the exact material acting 
still in abeyance, the facts relative to urea retained in the 
ductive of various "morbid effects," are indisputable, and a 
now proceed to examine them." 

General Phenomena referable to the Presence oi 
Blood. — ^From the fact that Bright's disease is the affectioc 
is most frequently retained in the blood, it will be all the 
not to refer any of its concomitant phases to the action < 
.although it is very plausible, and some of the best medical ( 
present day are beginning to teach, that many of the so-ca 
Bright's disease may legitimately be referred to the presence 
circulation. Thus, Dr. Watson remarks the extreme readi 
organs of the body to become inflamed during an attack of E 
Especially is this found to be true, as all observers will testi 
to the serous and mucous membranes. Dr. Watson himself 
to this fact, and cites Drs. Bright, Christison, and Gregoi 
effect. He mentions, also, that M. Solon does not, in his \ 
minuria, consider this tendency especially prominent in Frai 

Bronchial, pleural, pericardial, peritoneal, gastric, and in 
mations are well-known and common sequelae of Bright's disi 
as to frequency, very nearly in the order above named. ] 
plausible to suppose that the abnormal condition of the 
by the presence of urea, may be productive of many of t' 
tions. Dr. Watson, while suggesting this, speaks particul? 
of the stomach and bowels, which so often follows or if 

* North American Medioo-Chirurgical Review, March 
' See Appendix, note A. 
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If we were to investigate thoroughly the disturbed cnem 
tions of the blood which might properly be imputed to reter 
the solid constituents of the urine, the limits of an essay, s 
quirements of the question now proposed seem to demand, 
attained, and, by the addition of the practical details, lai 
We ha^e interpreted the terms of the subject as indicating 
exposition of the phenomena of disease believed to be legitii 
to the abnormal retention of the solid urinary constituen 
endeavouring to present these, most of the results of the dh 
tions and composition of the blood will, in fact, be made 
in concluding these general remarks, it is well to say tha 
observers, some years since, have been inclined to ascribe n 
tions of disease of slight intensity, and previously obscure j 
fectly understood, to the presence of abnormal quantities 
blood.* 

I. Cerebro-Spinal Phenomena attributable to TJ 
IN THE Blood. — (A.) A drowsy condition is often the firf 
clared manifestation of toxaemia by the presence of urea or 
of its decomposition in the blood. There are sometimes pre 
toms of less clear significance, but not always. Some w 
class them among the recognized prodromafa.^ This drc 
narily deepens into stupor and true coma, if it be impossil 
blood of the offending element. The re-establishment of 
a tendency to recovery from renal disease, may effect so 
but, unfortunately, the tide too frequently sets in the 
Coma may prove the final phase of the affection, and 
companied by disordered motility; or it may be combine 
and life may be terminated even more rapidly than if tl 
not existed. 

(B.) Convulsions of an epileptic form may be the 
there being no sopor, and consciousness being intact. ' 
respect, fully as unpromising as either of the two just 

Among the first symptoms of ursemia may be n^ 

* Urea is always present in healthy blood, but in very s 
sometimes even not be readily recognized. Morbid effec 
upon its presence in large quantities, and upon its accumu 
abnormal increase, therefore, even if small, will exert an 
chemical and physiological information on this point, see 
dicham, and Carpenter. 

' These will be specified hereafter ; they are of a chara 
lion than the others ; we will only mention — confusion 
unusual sluggishnesS| general malaise. 



directed to the spinal marrow; and hence the sensitive imp 
make themselves morbidly apparent, as dizziness, headacl 
quently convulsive movements. We are not to inquire in 
operandi or etiology of uraemia, or of the other diseased co 
vening in the human subject, upon retention of the elements 
secretion in the blood ; but — as we understand the questioi 
"morbid effects" only; consequently, we shall not occupy t 
by setting forth the received views and theories as to the dir 
modes of transmission of the deleterious influences, but will 
state succinctly the disordered vital phenomena observed, an 
gical appearances, if any, which are noted post mortem, 

Urflemic symptoms may, of course, arise in both sexes fron 
or from mechanical obstruction to the excretion of the urin 
nephrosis, retroversion of the uterus, urethral stricture, and 
ureters ; which latter, if dependent on an unrelievable cause, m 
fatal. The occurrence of what has been termed "uraemic ( 
been witnessed in non-pregnant females, and in males, and so 
sidered as invariably belonging to the parturient state when ui 
The portion of Dr. Braun's work already cited, is devoted to 
of his belief that the convulsions observed during pregnar 
exclusively dependent on urinsemia. 

After the appearance of the premonitory and of the earlie 
ursemia, the progress of the mischief will, of course, be van* 
patients, and also according to the amount and cause of 
IV I urea. Thus, it would seem natural that a large amount of 

what suddenly thrown into the circulation, and kept ther( 

ance of the cause, should prove rapidly disastrous, and 

with marked and violent phenomena. When gradually intr 

patient's not having come under notice tmtil cerebral sjinptomsi 
consciousness was so far lost that no commemorative history co' 
in which no oedema of the ankles was perceptible — this peculiar 
stertor has at once awakened mj suspicions ; has led to an 
urine and the breath, and to the discovery in the former of al 
casts, and in the latter of an undue quantity of ammonia. ") ( 
latter fact is significant, in view of the doctrine of Frerichs ai 
proves poisonous in uraemia ; and the experiments and observa 
go far to confirm the opinion. 

Dr. Reynolds adds : " The peculiar muscular condition can 
disposed to consider as the result of spasm rather than paral^ 
contraction may be either of sensori-motor, simply reflex, ( 
only one of many phenomena which indicate excessive or 
those groups of motor action. This hypothesis is, of cou 
the fAot of the difference is valuable." 
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prominent symptom, xx^^ . 

together with a foot-note of much interest. 

" A few weeks ago, I saw an instance in which convuls 
birth were connected with the presence of albuminuria i 
nected, as it should be, perhaps, more correctly stated, with 
blood-poisoning or uraemia which is the result of albumi 
condition consists in a morbid accumulation of urea, or is j 
supposes, by the presence of carbonate of ammonia in th( 
decomposition of the urea, or is, as is more probable, the 
morbific agent in the circulating system, capable, like str; 
the centric irritability or polarity of the spinal system t 
degree that, under this super-excitability, comparatively sli 
of irritation in the stomach, intestines, uterus, bladder, &< 
convulsive attacks of a general form, like those of puerper 
cit.) 

In the foot-note appended to the above passage, a: 
ticularly to the theory of Frerichs, Professor Simpson i 
important and interesting suggestions : — 

" If the blood-poison, which in albuminuria produces c< 
be, as Frerichs believes, carbonate of ammonia, resulting fr 
urea, can we account for the power of chloroform in restr 
as it does, puerperal convulsions, upon the ground of its pr 
position? The inhalation of chloroform produces, as va 
shown, a temporary diabetes ; sugar appears in the urine, 
also in the blood. The addition of a little sugar to urinr 
vents, for a time, the common decomposition of its urea 
monia.*' 

After mentioning the death of another child from coi 
on the third day after birth — the mother having had 
and recovered — Dr. Simpson states that Dr. Weir, o^ 
self found the urine of the child, like that of the mot 
He also says he is unaware of any reported observ 
of albuminuria and infantile convulsions ; and tbei 
that the albuminuria may be common as a patbolog 
forms of the convulsions of infants — as in trismus 
fantile diseases, he thinks, may be powerfully infl' 
as, for instance, sclerema, the "endurcissement o 
laire" of French writers. Dr. Simpson had onl; 
Edinburgh, but was led, at the time of observing 
suggest that the skin-bound disease itself, or at lef 
may be a variety or eflfect of Bright's disease in 
into the cellular tissue, which constitutes the mar 
being so far analogous to the anasarca occurring 

la reference to the use of chloroform, and 
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organs may be particularly acted upon. Hemiplegia, hemerolopia, amau- 
rosis, and impaired mental vigour may be mentioned. (Edema of the lungs 
and serous effusion into the cavities are noticed — the cerebral ventricles, even, 
being invaded by an urea-bearing serum. Life is too frequently destroyed, 
however, to enable observers to enumerate many cases and facts bearing 
upon this portion of our subject.* 

II. Post-mortem Appearances. — It is universally conceded that very 
few structural changes, of consequence, and often none whatever, are found 
on necroscopic examination — after death from the mere action of uraemic 
poisoning — in the cerebro-spinal system. The apoplectic effusions and 
lacerations of the cerebral substance are only indirectly, if at all, referable 
to uraemia. The condition of this system is that which chiefly concerns 
us at this time ; for we are seeking strictly for the effects, both vital and 
post-mortem, legitimately due to the toxic agent derived from the pre- 
sence of urea in the blood. A full description, therefore, of what is found 
after death in the kidneys, does not seem to us pertinent to the question ; 
for the usual and well-known renal lesions of Bright's disease are not the 
product, but simply the frequent cause, of the ursemic condition. We 
shall, therefore, endeavour to particularize the appearances presented after 
death by those organs which during life most strongly manifest the effects 
of the toxic agent, and with which it is most intimately brought into con- 
tact and relation — mentioning more succinctly such other concomitant 
lesions as have been observed. And in noticing the necroscopic pheno- 
mena in the cerebro-spinal system, we shall speak of such cases as have 
afforded the gravest indications of disturbance of the nervous centres 
during life, and especially decided coma and convulsions. 

Brain, — Anaemic appearances, and a somewhat infiltrated condition, 
are noted; the consistence being most frequently diminished." This state 

1 The mania which sometimes follows the comatose state in nrsemio eclampsia, 
is generally well recovered from ; but shonld not be confounded with that symp- 
tomatic of puerperal pyemia. — ^Brann; who refers to Helm, Litzmann, '^and 
others." 

' Romberg {Nervous Diseases of Man, London, 1858, Sjd. Soo. Ed.) when men- 
tioning the resnlts of cadaveric inspections in cases of eclampsia parturientium — 
which affection, it should be borne in mind, is now referred by sach high anthority 
to arsemio intoxication — says — ^rather adversely to what we find recorded by others 
— that in the cranial cavity we generally find considerable congestion, increased 
density of the cerebral tissue, plastic and sangnineons extravasations between the 
membranes, and in the ventricles, in the latter chiefly when apoplectic symptoms, 
a profound sopor, stertorous breitthing, &o., have been associated with the con- 
vulsive affection." (Zoc. cit,) The points in which this account chiefly differs 
from that given by Dr. Braun, are the frequency of congestion, and the increase 



BrauQ says, also, that inter-meningeal apoplexy is even more rarely ob- 
served than hypersemia. He adds, that Helm and Kiwisch* very justly 
consider inter-meningeal apoplexy '' as a secondary phenomenon produced 
by impeded circulation of the blood ;" while it is looked upon by Litzmann 
as " a result of the uraemia." 

Spinal Cord, — ^Examinations of the cord have been but infrequently 
made. (Romberg knew of none at the time of writing his Treatise on 
Nervous Diseases, the first edition of which was published in 1840 and 
the second in 1851.) 

Braun states that Bluff, at one examination of the spinal cavity, *^ found 
much serum in it." Dr. Duncan reminds us, in this connection, that — as 
Dr. Christison first showed — the serum discovered in different regions of 
the body often has urea in it. 

Dr. Todd, speaking of the condition of the cerebrum and spinal cord, 
after death following renal disease accompanied by coma and convulsions, 
says: — 

'* The organic disturbance of the brain which accompanies and causes the 
comatose tendency, is, as I have already remarked, mnch less than the pul- 
monary affection. There we find nothing which the most zealous morbid ana- 
tomist could call inflammation ; and, except the patient may have died in con- 
vulsions, we do not even find congestion — that most fertile of causes with a 
school of pathologists which is, I hope, fast disappearing. Indeed the brain is 
generally anaemic," &c. * * * (Op. dt) 

Dr. Simpson has reported (Obstetric Works, vol. L p. T32) some cases 
of ** puerperal convulsions connected with inflammation of the kidney," 
wherein effusion of blood and serum into the ventricles was discovered, 

of the density of tlie cerebral Bubstance, which the latter observer distinctly denies, 
as indeed do others. Romberg, whose whole description of the epileptiform con- 
vulsions of the parturient female is admirable, clear, and vivid, refers on the above 
points to Hauck {Einiges aua dem Gebiete der praktiscken GeburtshUl/e ; in Casper's 
Wochenschrift der gesammten Heilkunde, 1833, vol. i. p. 133 ; and Velpeau, Die Con-' 
vulsionen der Schwangerschaft w&hrend und nach der Entbindung, Uebersetzt von 
Bluff: Kola, 1835, p. 86). Romberg, as well as other authors, refers to the paucity 
of necroscopio facts connected with eclampsia puerperalis; and especially with 
regard to the spinal cord.* This is, even at the present day, true ; but the latest 
observations, coming as they do from reliable sources, must be allowed the greatest 
weight. With regard to the appearances in the brain, then, a certain difference of 
statement exists between Romberg and other authors we have consulted. As to 
the spincd cavity and the cord, there are no new facts within our cognizance. 

I Helm, Th., Med. JahrbiLcher. Wein, 1839, bd. xz. s. 202 ; Eiwisoh, Beitr&ge 
I. Geburtsk. WUrzbnrg, 1846. — Braun, op. cit., chap. VI. 



* Never had been examined when Bomberg wrote ; bat has been since. 



kidney (morbus Brightii), and purulent-like matter, with adherent lymph, 
or false membrane, in another. In a third case, purulent-looking matter 
could be pressed out from the renal papillae ; no effused fibrin or coagulable 
lymph was discovered. The microscope did not decide the " whitish turbid 
fluid" to be pus — only epithelial cells, in large quantity, were found. The 
last patient had repeated convulsions, and died comatose, but no mention 
is made of any cerebro-spinal lesions being observed. The effusion of 
blood, and the laceration of cerebral substance in the first case related by 
Dr. Simpson, were truly apoplectic, and not referable to the intrinsic action 
of urea contained in the blood; although doubtless the amount present 
therein must have been considerable, since Bright's disease existed. 

Dr. Watson (op. supra ciL, vol. i. p. 493), speaking of the appearances 
observed after death from apoplectic coma, after having referred to such a 
result from the action of retained urea, uses the following language : — 

" On examining the brain, we may find a large quantity of extravasated blood 
spread over its surface, or lying within its broken substance ; or a considerable 
effusion of serovs fluid collected within its ventricles ; or we may detect no 
deviation whatever from the healthy structure and natural appearance of the 
organ. The congestive pressure (if, indeed, it existed) has left no prints of its 
action." 

The following observations, from the Manual of Pathological Anatomy, 
by Drs. Jones and Sieveking, are exceedingly apposite in this connection : — 

" The researches of Bright, Frerichs, and others have demonstrated the close 
relation of the state of the blood to cerebral disease ; and science has shown, 
what, previously, was purely hypothetical, that the most fatal conditions may be 
thus induced without any palpable changes being wrought in the cerebral tis- 
sues. It does not, however, follow, that because we see no changes, none have 
taken place. The poison that we know to be in the blood may elude our che- 
mical tests, and yet cause death. Then, seeing how limited our knowledge of 
the nervous system is, it is not to be wondered at that, although the manifesta- 
tion of altered function is so great as to force the belief in its altered constitu- 
tion, it is not in our power to prove the latter to the perception ; but, as Dr. 
Watson remarks, * whatever may be the nature of the unknown, and, perhaps, 
fugitive physical conditions of the nervous centres, thus capable of disturbing, 
or abolishing their functions, it is useful to keep in our minds a distinct and 
clear conception of the fact, that there must be some such physical condi- 
tions.' " 

Mere ursBmia, therefore — presuming the occurrence of convulsions and 
coma — it would appear, leaves the brain anaemic in appearance, and pos- 
sibly somewhat softened (more dense, according to Romberg ; refer to page 
20) ; the more decided and destructive appearances are owing to rupture of 
vessels, and consequent extravasation, with its consequences, and to dilata- 
tion of the ventricles with serum. 
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and sometimes emphysematoas. Dr. Braun, recording the fact that em- 
physema was long since observed by Boer, says that it is now considered 
" as always the secondary result of the fits" — i. 6., ursemic convulsions. 
Op. cit,, p. 62. 

Heart. — This organ is reported to be usually "empty and flaccid." 
(Braun.) We may thence infer feebleness of circulation, and impairment 
of its own tonicity, and of that of the bloodvessels, by reason of the im- 
poverished state of the blood, their natural stimulant. 

Kidneys. — Generally, and according to some authors, always, the kid- 
neys exhibit more or less extensive and advanced signs of Bright's disease. 
In cases where the retention of urea in the blood has been caused by some 
other agency — such as obstruction, etc., there would naturally be traces of 
congestion, and perhaps of inflammation, although not uniformly; a 
nearly natural state might well enough exist. 

As we previously intimated, it does not seem necessary to give, in this 
place, an elaborate account of the changes wrought by granular and fatty 
degeneration of the kidney, in connection with uraemia ; and for reasons 
already stated. Moreover, these general appearances are well known, and 
abundantly set forth in many treatises. Those who would see, however, 
an admirable and somewhat condensed account of the changes of this 
nature effected in the renal tissue in urinsemic cases connected with pregnancy 
(eclampsia puerperaliSf seu gravidarum), should consult the chapter of Dr. 
Braun's work, to which we have so frequently referred. A few extracts 
only will be made by us, and those chiefly to call attention to certain pro- 
minent points in the renal necroscopic phenomena. 

Dr. Braun bases his descriptions on the three forms of Bright's disease 
proposed by Frerichs. 

In the first stage, that of hypersemia and commencing exudation, the 
surface of the kidney is smooth, the capsule is easily removed, the plexus 
of veins on the surface of the kidneys is dilated, and full of dark blood." 
(Log. city p. 62.) 

"The pyramidal masses [renal papillae] are likewise hyperaemic, and 
their injection is striped. The mucous membrane of the pelves and infun- 
dibula is swollen, and covered with vascular arborescence ; and they contain 
a bloody fluid. Apart from hyperaemia, the finer structures of the kidneys 
do not appear to be essentially injured. Hemorrhagic effusions are very 
frequently observed, which sometimes take their rise from the glomeruli ; 
sometimes from the vascular plexus of the tubuli uriniferi, sometimes from 
the veins on the surface of the cortical substance." (p. 63.) In the first 
stage, the epithelial lining of the uriniferous tubes is stated not to be essen- 
tially altered ; the tubes themselves are often filled with exuded blood — 
"fibrin-cylinders." 

In the second, or exudative stage, fatty degeneration commences and pro- 



are dark red. The infnndibnla have a dirty-red mucooa snrface. The glo- 
meruli (vaBcalar kaota, Malpighian corpuBcles), which may be drawn ont 
with a curved pin, are covered with a fine granular matter, and partly with 
solitary or grouped fatty corpascles, which, by the addition of acetic acid, 
become transparent' Between the glomernlns and the capsule Ilea a thick 
stratnm of firm esndation, of granular structure, aud having fat droplets, 
and sometimes crystals of cholesterine. 

The contents of the epithelial cells of the tubnli uriDiferi next become 
d^;enerat«d — they are " decomposed in ^gregations of granulea." 

Fig.l. 




UalplghUn Corpntcle, rrom the kldDe7 of > pallen' 
(From Wedl'aPBthologlcHlHIglologT, p. !eo.) "The so 
AvbatBDM, partly wiLh BOlLUrj and Aggregated fkt-gic 
igsHc acid 01 ou-boDBte of eods. * *" — [Loe. ctt.) 

In the third stage, that of retrogradation, atrophy of the kidney is pro- 
gresaively induced. The pyramids of Malpighi and Ferrein are observed 
to be less atrophied than the cortical layer. At their bases, granulations 
occur between the straight tubali, and press the latter apart. 

The width of the renal pelres is increased, and their lining mucous mem- 
brane swollen and covered with a network of "varicose vessels, of an uni- 
form grayish-blue colour." 

"lu those who die of unemic eclampsia during pregnancy, atrophy of 
the kidneys is less frequently observed thaa the first two stages of Bright's 
disease." (Op. cit., p. 69.) 

III. TJaiBMiA IN Connection with Pregnancy and Parturition. — If 
we receive the opinions of certain modem pathologists as tme, the retention 
of urea in the blood of the pregnant female is productive, both to herself 

I Wedl menUotiB tbat aoetio sold rendered the &t-globalea more distinct. 



tical men in our profession ; and, since the publication of his volume — and 
mainly, in Great Britain and this country, through Dr. Duncan's translation 
of the chapter on ursemic eclampsia — ^have elicited great attention, and will 
doubtless prove an incitement to yet more extended and close observation. 

Whilst many have joined Dr. Braun in this new theory, there were at the 
time his work appeared, and probably still are, several distinguished names 
arrayed against it. These are all mentioned by the author himself, who 
also states the objections made by them, and gives what he considers the 
refutations thereof. Dr. Braun's belief, as declared in his treatise, is simply 
this : thai the convulsions caused by ureemic intoxication in acute Bright* 8 
disease^ and puerperal eclampsia, are identical. This proposition, as he 
tells us, has been energetically defended by Frerichs, Litzmann, Wieger, 
Oppolzer, himself, and many others; but it has been assailed by Marchal, 
Siebert, Depaul, Legroux, L'Huillier, Stoltz, Seyfert, Levy, in very valuable 
articles, and also by Scanzoni. With much anxiety these observers have tried 
to prove that the Brightian degenerations of the kidneys, which, it cannot 
be denied, are found in the bodies of those who have died of eclampsia, are 
consequences merely of the convulsions — only accidental, secondary pheno- 
mena of the hyperaemia caused by the eclampsia, and of hydraemia {ple- 
thora serosa). 

Scanzoni, whose arguments against Dr. Braun's views are summed up 
and given by the latter author, refers the true eclampsia parturientium to 
an "irritability of the motor system of nerves which has been induced by 
pregnancy, and increased by the act of delivery." 

The arguments pro and con have been actively carried on ; and Scanzoni's 
conclusions were replied to by Wieger in June, 1864, And by Litzmann in 
1855. In addition, the industry and zeal of Dr. Braun have enabled him 
to collect a truly imposing array of facts from post-mortem observations 
made by himself and other reliable practitioners, and in the majority of 
which abundant evidence of Brightian renal lesions existed. In some of 
the cases, where hyperaemia of the kidneys was found, microscopical exa- 
mination was prevented by "accidental obstacles;" but the author does not 
consider this "any proof of the absence of Bright's renal exudation." Dr. 
Braun, while setting forth these investigations, says that WedP explains 
the non-discovery of fatty degeneration in the kidneys in several instances 
of death from eclampsia, "by the fact that in many case^ a dissolution of 
the Malpighian bodies is effected by the fluid exudation, and hence in every 
diffuse inflammation of the kidneys an evident fat-metamorphosis of the 
contents of the Malpighian capsules does not ensue."' 

I GrandzUge der pathol. Histologie, Wien, 1854, S. 306. 
• Loo. oit., pp. 74, 76. 



without Bright's disease. The necroscopic and microscopic observations of 
Wedl, Qustav Braun, Lumpe, Hecker, Devilliers, Regnauld, Simpson, Blot, 
Cahen, Wieger, Litzmann, Credfe, Sabatier, and Hohl have contributed to 
establish the theory propounded in Dr. Braun's volume. 

In reference to the etiology of "eclampsia parturientium" ("ursemic 
eclampsia" of Braun), Romberg* only hints at the agency which Braun 
has distinctly announced as, in his opinion, the chief efficient cause. Thus, 
while the latter ably demonstrates his views as to the retention of urea, and 
the accompanying albuminuria, the former refers to "retention of urine 
owing to pressure of the gravid uterus upon the bladder;" and afterwards 
adds: "Future investigations must determine whether albuminuria, which 
often supervenes during pregnancy, may, when fully developed during the 
last months, possess any etiological influence." The "investigations" of 
Braun and others certainly seem, if not already to have determined this 
point, likely to lead shortly to a satisfactory settlement of the whole ques- 
tion. 

Supposing, then, in conformity with the new doctrines thus announced, 
that the convulsive attacks and intervening coma observed in puerperal 
patients are owing to toxaemia by retained urea, let us examine the col- 
lateral results of such a condition — first, in regard to the mother; and 
next, as respects the foetus. Having already detailed the general effects 
produced upon the system by uraemic intoxication, we may properly direct 
our notice, at present, to the influence exerted upon the puerperal state, 
and upon the life of the mother and that of the foetus. 

Referring to our previous enumeration of the results, both vital and 
post-mortenif which are observed after genuine uraemic convulsions, we 
would only add thereto that the uterus and its appendages are generally 
found healthy after eclampsia puerperalis, or, at all events, do not neces- 
sarily deviate from their usual condition after labour has terminated; unless, 
of course, there has been some pre-existent or concomitant disease in, or 
alteration of, the organs. The infrequency of metritis and peritonitis is 
mentioned by some observers;" but Churchill* speaks of the great tendency 
to abdominal inflammation after the labour is over, and quotes Denman, 
who first mentioned this, and Collins and others, as confirming it. Braun 
also refers to the danger of puerperal affections coming on after eclampsia, 
especially if "an epidemic of zymotic diseases prevails." 

The spleen is said to exhibit "the large dimensions it possesses in preg- 
nancy and childbed."* 

> A Mannal of the Nervons Diseases of Man ; Sydenham Society's edition, Lon- 
don, 1 853, vol. ii. p. 189. 

* Romberg, Yelpeau, et aU ' Theory and Practice of Midwifery. 

* Braun, op. oit., p. 62. 



by nrsemic intoxicatioii during the puerperal state. 

1. Injluence of Ursemic Eclampsia on ike Duration of Pregnancy. — 
Uraemic eclampsia is generally sudden in its accession, prompt in its re- 
sults ; and the testimony of those who have had the most experience in 
regard to it, is that it either causes death rapidly, or else that it is com- 
pletely and with considerable celerity recovered from. Long consequent 
illness and sequelae, frmn the eclamptic state merely^ are not common. 
The true ursemic eclampsia occurs in the majority of cases in the latter part 
of the period of pregnancy. It may, also, only appear at the time of the 
labour itself; after the child is bom, and before the after-birth has been 
delivered; or, finally, during child-bed. When supervening within the 
latter half of utero-gestation, premature labour is the result — as a rule.* 

The latter two months of pregnancy are stated to be peculiarly obnoxious 
to the occurrence of convulsions. (Churchill, Romberg.) The cause of 
premature labour is either excitation of uterine contractions by the power 
of the abnormal action going on in the nervous centres,' or it may be, 
partially at least, ascribed to the presence of a dead foetus, whose destruc- 
tion is referable to the eclamptic condition. Ramsbotham, we observe, 
does not think the latter occurrence a cause. Churchill queries whether it 
may not be such ; and the supposition is at least plausible. Dr. Copland 
{Diet, of Med.) speaks of cases where "the child has been unexpectedly 
bom during the violence of the convulsions, as if expelled by them with 
unwonted celerity." Again, he states that the worst forms of the attack 
are often attended by a firm, spasmodic constriction of the cervix uteri, pre- 
venting the expulsion of the foetus. 

2. Injluence of Uraemic Eclampsia upon the Life of the Mother.^^ 
Although puerperal convulsions — we here use the term, let it be remem- 
bered, as synonymous with ursemic eclampsia — are comparatively a rare 
affection, yet they make up for the element of infrequency of occurrence, by 
violence of manifestation and an alarming ratio of fatality. As the liability 
to an attack is greater towards the last of the period of utero-gestation, so, 
generally speaking, is the danger to the life, both of mother and child, at 
that time. Not only is this true if we merely refer the eclamptic condition 
to the increased sources of irritability to which the nervous system has 

• 

' It is well known that Blight's disease, without any other Influence, will cause 
premature labour ; Braun sajs this is true in about 25 per cent, of cases. Add 
convulsions^ and the danger is manifestly increased. 

■ Blundell (Principles and Practice of Midwifery, Am. edit., p. 418), referring 
to this point, says : " Sooner or later, ♦ ♦ if the fit continue, parturition com- 
mences of itself, without the interference of the accoucheur ; and * * a sudden 
emersion of the foetus occurs.'' He also refers to the occurrence of delivery during 
convulsions, unknown to the attendants. 



with increased morbid force — especially upon foetal life. Again, the danger 
from convulsions diminishes according as they approximate to the term of 
delivery ; and we are told, by a most competent authority, that the fits 
diminish in force in 31 per cent of the cases, cease entirely in 37 per cent., 
and only continue of the same intensity in 32 per cent,, after the uterus is 
evacuated, (Braun.) 

Dr. Braun refers to 16 deaths out of 45 cases, of which he has published 
accounts — ^being exactly one4hircL He speaks of nine cases occurring in 
his practice within the last three years, all of which terminated in recovery. 
Thirty per cent, of the cases, it is estimated, prove fatal. Romberg gives 
a higher ratio of mortality. His statement is, that above one-half of the 
women attacked, died within twelve, twenty-four, or thirty-six hours. 
Churchill finds from his statistical investigations, that the proportion of 
fatal cases is above one-fourth. He intimates that there has been a tend- 
ency, of late, to diminution in the mortality-rate, which, at one time, he 
asserts, was very much larger. It has not been thought that much, if any 
difi'erence as to fatality can be ascribed to early or late supervention of 
the aficction; at all events, lateness of attack has not been allowed more 
weight, in this respect, by observers, when it is a first case. Some patients 
have several attacks in successive pregnancies, and finally die in one. A 
reiteration, therefore, of the accident, must be deemed of unfavourable 
augury. The concomitance of coma, with apoplectic stertor, and the 
approximation of the fits, so that they become, as is sometimes the case, 
almost continuous — and especially when these conditions obtain in plethoric 
and strongly constituted patients — are, almost without exception, fatal 
elements. 

Recovery from the mere eclampsia may take place ; and there may be 
some extensive dropsical effusion, some injury to the brain or spinal cord, 
or a permanent and increasing oedema of the lungs, disease of the heart, 
etc., which will compromise life at a later period ; but, as a rule, if the 
patient escape the eclampsia, and its immediate results, recovery is usually 
not tardy, and, moreover, is complete. The occurrence of rupture of the 
uterus, in itself sufficiently grave at any time, we need scarcely say, very 
greatly aggravates the unfavourable prognosis attaching to eclampsia. 
Dr. Copland remarks (Diet of Practical Medicine), that puerperal con- 
vulsions "should never be considered devoid of danger, more especially 
when they occur after delivery, or in consequence of great exhaustion of 
vital power, or of uterine hemorrhage. When they are slight, are unat- 
tei^ded by stertorous breathing, or by paralytic or apoplectic symptoms, 
and when parturition is so far advanced as to readily admit of its comple- 
tion by art, less danger may be feared." 



uiiu DiuuutJii Bpt»i.jis ui poiso-^riuTH cuuTUisions as oemg ine mosi aan- 
gerous. 

3. Influence of Eclampsia on the Life of the Fostus, — ^We have already 
intimated the danger arising from eclampsia parturientiam to the life of 
the foetus. Relatively, it is even greater than that threatening the mother. 
In referring to this point, those who have had the largest experience, use 
such expressions as the following : '' In almost all cases the child is stilU 
born, often putrid." (Churchill, op. cit,) " The life of the foetus is en- 
dangered so long as it is nourished by the uraemic blood of the mother." 
(Braun, op, cit,) "The infant almost invariably dies when the disease 
occurs during the last months of pregnancy ; it may be saved when the 
eclampsia supervenes during parturition." (Romberg, op, cit, p. 189.) 
" The infant is generally, though by no means universally, bom dead, when 
the woman has been the subject of convulsive seizures, especially if the 
attack has occurred early in the labour, and continued for any length of 
time." (F. H. Ramsbotham, Principles of Obstetric Medicine and Sur* 
gery,) The latter author pointedly and happily refers to toxsemic action 
on the blood of the foetus as the most likely cause of its death in utero ; 
and mentions a case from Spence, where the child being removed alive by 
Gaesarean section from a mother just dead from convulsions, died itself, in 
convulsive paroxysms, in less than an hour. The latter statement leaves 
us to presume a poisoned condition of the blood. M. Menard states, that, 
in the majority of cases of death by convulsions, previous to delivery, the 
child has been found dead ; the contraction of the features and extremities 
showing that it had participated in the affection of the mother. Dr. Cop- 
land, who notes this remark {Diet, of Med.), says that it "wants con- 
firmation." 

We thus see that the likelihood of the life of the foetus being maintained 
after eclampsia has been declared in the mother, is extremely small, as 
might, indeed, be expected ; and if the child be born alive, there is great 
probability that it may either not survive long, or that it will be more or 
less morbidly affected by the accidents occurring during its intra-uterine 
existence. * 

Hereditary transmission of eclampsia, ursemia, or Bright's disease of the 
kidney, to a suckling, says Dr. Braun, " has not yet been demonstrated, 
and only Simpson has found albuminuria in a suckling bom of an eclamptic 
mother." Dr. Duncan, in a foot-note to the paragraph from part of which 
the last remark is taken, says that '' if the uraemia persists in a nursing 
woman, urea may be present in the milk, as has been shown by several 
observers, and may disturb the health of the suckling." 



Synonymes, — Lithic acid ; Urylic acid. — Prout, Bird, et al. 
This substance is the next constituent of the urine, in the order of enu- 
meration we follow ; and the effects of its retention in the blood will there- 
fore now engage our attention. 

It is recognized as a constant ingredient of healthy urine, and holds a 
very intimate relation to urea. (Thudichum, op, ciU) "It forms less than 
innyiy P*^^ ^^ *^^ urine in man ; but its proportion varies much in different 
animals." (Dr. George Johnson, op, cit, p. 60.) In the blood, it is always 
found in union with an alkaline base ; and it is not soluble in that liquid. 
It appears in the blood in the form of urate of soda, or of urate of ammo- 
nia. (Liebig, Simon, Thudichum.) Dr. Thudichum states that the urates 
are always acid salts — i, e., that there is excess of uric acid — and he has 
advanced some ingenious reasons for denying the accuracy of Dr. Golding 
Bird's theory and explanation of the secretion of uric acid in the form of 
urates. With this chemical discussion we have no concern ; the indication 
of the pathological states induced by retention of the acid in the blood, in 
the form above specified, being now our object. Before approaching the 
subject in detail, however, it does not seem particularly out of place to 
allude to a practical remark by Dr. Thudichum {op, cit, p. 100) upon the 
deposition of the urates from the urine. Researches and observations in 
reference to this point, cannot fail to be of importance in the treatment of 
such cases. Dr. Thudichum says : — 

" If the presence of a deposit of urates be taken as an indication of the satu- 
ration of urine by these salts, and if the latter be assumed ordinarily to be of the 
usual amount, deposits of that kind become more valuable as signs of a dimin- 
ished secretion of water by the kidneys than of any other symptom. As the 
appearance of a deposit of urates is always accompanied by morbid sensations 
and objective symptoms — ^in the healthy by thirst at least, if by nothing more — 
the conclusion is simple enough. The individual whose urine has deposited the 
urates does not drink water enough^ and must drink more^ and must drink so 
much that the urine, at the ordinary temperature of the air, shall remain clear. 
Of course, in some cases this will be neither possible or advisable ; but in most 
cases of acute and febrile disease it should be a plan of treatment. .1 have cer- 
tainly seen it attended by beneficial results in many cases ; I have also observed 
the contrary — ^want of water in the system — to be a source of disease." 



* Thudichum. 
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that substance accumalates therein, the abnormal effects of its presence do 
not long delay their manifestation.* It is well known that the ingestion of 
large quantities of highly-azotized food, and a rich diet generally, together 
with the free use of malt liquors and of acid wines — Madeira amongst 
others — ^is productive of an abnormal increase of uric acid in the system ; 
and, consequently, luxurious livers have long constituted the majority of 
sufferers from gout — a malady which abundantly declares its fons et origo, 
by the tendency to abundant deposition of the urate of soda in different 
parts of the body; its seat of election being the smaller joints — as those 
of the toes and fingers. In the latter, the deposit is often very plentiful. 
We have seen not long since — and the occurrence may not be very uncom- 
mon — a patient who could write his name with his "chalk-stone" 
knuckles; a woful example, truly, of diverted and arrested excretion I« 

As has been previously mentioned. Dr. Qarrod, of London, first called 
attention, not only to the presence of uric acid in healthy human blood, 
but also pointed out the fact of its. abnormal amount in connection with 
gout. He did not, however, then wish to be distinctly understood as de- 
claring the acid the sole materies morbi in that disease, as may be seen by 
his remarks in a "Postscript" to his highly interesting paper, communicated 
to the Medico-Chirurgical Society, upon the subject. This important con- 
tribution to scientific medicine was read before the Society,' February 8, 
1848, and the postscript just alluded to bears date July 26, 1848. (Vide 
Medico-Chirurgical Transactions^ vol. xxxi.) 

Daily observation tends to show that the relation of cause and effect may 
more and more safely be predicated in regard to the presence of an excess 

^ Bernard recognizes the accumulation of nric acid in the blood, either by arrest 
of the renal function, causing its elimination to cease, or by an exaggerated pro- 
duction of it, as in goat. (Liquides de V Organisme,) 

' An instance of this is related by Dr. Watson {pp. cit), and Dr. Todd has 
alluded to the condition. After all, cases of this extreme nature may not be so 
common as we have intimated. 

Dr. Garrod ( On the Treatment of Gout and Rheumatic Gout) remarks upon this 
point : " Comparatively few gouty patients become the subjects of visible chalk- 
stones, at least to any extent, or such as to induce deformity ; at the same time, I 
am convinced that their occurrence in a slight degree is hy no means so rare as 
has been generally assumed. Sir C. Scudamore stated, that in 500 cases of gout 
he only found them 45 times, or in less than 10 per cent. From my own expe- 
rience, I consider these numbers far below the real proportion, being confident that 
their existence is frequently overlooked, as they are sometimes deposited in parts 
of the body scarcely to be expected.'' Dr. Garrod thinks that gouty concretions 
are more frequent upon the cartilages of the ear than anywhere else ; contrary to 
what has usually been recorded. He refers to the Medico-Chirurgical Transactions^ 
vol. xxxvii., 1845, pp. 74, 75. 

• By Dr. C. J. B. Williams, upon some of whose patients Dr. Garrod's expeii- 
ments were made* 



subject, both near the time of Dr. Garrod's first researches, and later, have 
varied somewhat as to the completeness with which they have expressed 
themselves in respect to establishing uric acid as the active agency in gout 
The majority of testimony seems to be affirmative. Dr. Watson (Prin- 
ciples and Practice of Medicine, 1 848) seems to have then regarded the 
morbid agent as recognized. We find, indeed, in the edition of Dr. Car- 
penter's Physiology published in 1846, very positive language as to the 
conspicuousness of uric acid in gouty affections ; he says : " When it [uric 
acid] is imperfectly eliminated, we are assured of its accumulation in the 
circulating fluid, by its deposition, in combination with soda, in the neigh- 
bourhood of the joints — forming gouty concretions, or chalk-stones." He 
thus appeared to recognize the cause of the diseased condition as lithic acid. 
There are those, however, who, even at the present day, speak with less 
distinctness as to an excess of uric acid being the sole and sufficient nmteries 
morbi. Thus, Dr. Barclay (-4 Manual of Medical Diagnosis, London, 
1851) writes: "The researches of recent times have gradually led to the 
discovery of an important element in gout — the presence of an excess of 
uric acid in the blood. This knowledge holds out a prospect of our arriving 
ultimately at more accurate diagnosis ; at present, it is only in the hands 
of a few that such a chemical test can be relied on." The opinion is a 
very guarded one — decidedly non-committal ; we think more influence than 
it implies may safely be allowed to the "element" in question. 

It will, at least, not be disputed that gout is a blood-disease. Amongst 
many other observers who might be cited on this point, we select Dr. George 
Johnson, as furnishing comprehensive testimony. Referring to gout as a 
cause of renal disease, he says : ** It would be useless to occupy the time 
of my readers by lengthened arguments to prove that gout is a blood-dis- 
ease, since all the phenomena of the disease clearly indicate such an origin, 
and can be explained on no other supposition." (Op. cit, p. 18.) He then 
alludes to the intimate connection between gout and the uric acid diathesis. 
Thus, then, when such a diathesis prevails, or when, by some obstructing 
agency, the elements of the urinary secretion are retained and accumulate 
in the blood, the gouty accidents, amongst others, prevail. If uric acid be 
prominent, the corresponding series of symptoms seems as sure to occur, as 
does that following the retention of urea when that substance is retained, in 
excess, in the circulation.* If the uric acid, therefore, is received as the true 
materies morbi in gout, we have, at once, the following easily-deduced 
sequence of morbid effects : — 

First, deficient depuratory action ; next, accumulation of uric acid in 

' The blood contains, as Dr. Garrod remarks, "mere traces" of uric acid in health* 
This fact, however, in no degree invalidates the agency of the acid as a causative 
element in gout. 



gont — amongst others, as Dr. Johnson points out, renal disease. Under 
the light of modern pathology, we do not think the above any too weighty 
a burden to lay to the charge of retention and accumulation of uric acid 
in the blood. 

There may remain a certain quantity of uric acid in the urine, at the same 
oime that the analysis of the blood shows an abnormal amount therein. 
This would indicate a large supply from some source — either from waste of 
the tissues, or from the excessive ingestion of highly-azotized food, to which 
latter cause we some time since alluded. Dr. Copland notices, in a com- 
prehensive and satisfactory manner, the "Pathological Relations of Uric 
Acid and Urate of Ammonia" (Diet ofPracL Med.)] and M. Becquerel 
(Semeiotique des Urines) agrees with him in his views. Copls^nd, refer- 
ring to this, considers the chemical explanations offered by Liebig, in con- 
nection with certain of these pathological points, "opposed to clinical 
observation."^ 

Dyspepsia, with mal-assimilation of food and consequent deficient nutri- 
tion, or arrested cutaneous function and habitual costiveness, no less than 
obstructed excretion of the urine, may engender an excess of uric acid, and 
the latter maybe retained in the blood. (Copland, loc.cit.; Chambers, 
Digestion and its Derangements; et ah) It is likewise true, conversely, 
that in depraved, deteriorated, and ansemiated states of the circulation, uric 
acid is diminished in the urine. If this ill-adjusted balance implies the 
throwing of an unusual quantity of the substance into the blood, the latter 
circumstance may have no small amount of influence, if not in causing, at 
least in continuing, the disorder of the blood itself and of the constitution 
generally. Gout occurring under such circumstances — as it is not very in- 
frequently known to do — would be appropriately termed aionic gout, or 
what Dr. Todd {Clinical Lectures) terms ^^ asthenic gout,^^ in contradis- 
tinction to his " sthenic gout," where the affection occurs in robust, well- 
constituted, and richly-nourished individuals.' 

In reference to the dyspeptic condition of gouty patients, often so ex- 
ceedingly troublesome. Dr. Chambers (op. ciL, American edition, 1856, pp. 
294-95) refers rather scornfully to the influence of uric acid as a noxious 
element. He is remarking upon the tendency of the food to become acid 
after ingestion, and to lie unchymified — not "passing onwards." This 

' Dr. Copland does not believe that the presence of urate of soda in the blood 
of gonty patients precludes ** the elaboration of a x>ortion of the uric acid and its 
compounds, or the modification and metamorphosis of one or more of their elements 
by the kidneys." (Diet.) 

' These two forms of gout, we conclude, are those termed by Dr. Druitt " high^^ 
and "/ow" gout. (The Surgeon's Vade Mecum, 1859.) 
3 
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inclined to explain by considering its pathology 'Uo be a slight flax of 
mncus, deficient gastric secretion, and yet a vigorons, sometimes even ex- 
cessive appetite. Hence, they have not that check of failing desire for food 
which makes the meals of other invalids moderate, and eat more than their 
imperfect gastric juice can digest. This is a simpler, and, therefore, more 
probable explanation than the nsnal chemical talk about uric acid, &c., 
which might be substituted for it." It seems there is some fault in the 
working of the hidden chemistry of the body, however; and, although Dr. 
Chambers's explanation is doubtless very correct in reference to the influ- 
ences and agencies of which he speaks, yet the overt action and manifesta- 
tions of excess of uric acid, in the visible form of urate of soda concretions, 
sufficiently show the importance of the part it plays in the tout ensemble 
of gouty affections. 

The original conclusions of Dr. Qarrod, given in the admirable paper to 
which we have referred, were these : — 

" 1st. The blood in gout contains uric acid in the form of urate of soda, which 
salt can be obtained from it in a crystalline state. 

" 2d. The uric acid is diminished in the urine immediately before the gouty 
paroxysm. 

'* 3d. In patients subject to chronic gout with tophaceous deposits, the uric 
acid is always present in the blood and deficient in the urine, both absolutely 
and relatively to the other organic matters, and the chalk-like deposits appear 
to depend on an action in and around the joints, &c., vicarious of the * uric- 
acid-excreting' function of the kidneys. 

" 4th. The blood in gout sometimes yields a small portion of urea (no albu- 
men being present in the urine)." 

These conclusions were all duly sustained by analyses and experiments 
upon patients in University College Hospital; and the record of these 
demonstrations is at once satisfactory and highly interesting. 

In respect to the supervention of gout in low and debilitated states of 
the system, to which allusion has previously been made. Dr. Garrod very 
clearly explains " two facts" then considered opposed to referring the 
pathology of gout to the humoral doctrines. We may say, en passant, 
that the humoral pathology seems the only reasonable mode of explaining 
the affection, and that, as may be distinctly perceived, it is coming more 
into favour of late, than it has been for a long time, in respect to many dis- 
eased conditions. 

Dr. Garrod's remarks on the above point are : — 

" Any undue formation of this compound (urate of soda) would favour the 
occurrence of the disease ; and hence the connection between gout and uric-acid 
gravel and calculi ; aud hence the influence of high living, wine, porter, want of 
exercise, &c., in inducing it." Then, speaking of the " two facts" — viz., heredi- 
tariness and the supervention of gout in low states of the system — he says : 



in question is pennanently injured [viz., the * uric-acid-excreting' function] , it 
will not require an excessive formation of the acid to cause its accumulation in 
the blood." {Loc. ctt, pp. 93, 94.) 

Dr. C. J. B. Williams {Principles of Medicine), referring to the fact that 
gout had been generally admitted, by inference, to depend on the existence 
of an excess of uric acid in the system, chronicles Dr. Garrod's experi- 
ments and analyses^ which, as we have stated, were first made on patients 
under Dr. W.'s care, in hospital. He says : — 

" Gout, and the commonest kind of urinary gravel are now generally considered 
to depend on the production in the system of an excess of lithic acid." {Loc, 
cit,) The case from experiments upon which Dr. Garrod was first enabled to draw 
his reliable conclusions, " was one of chronic gout ; and further illustrated the 
pathology of the disease, by a total absence of lithic acid in the urine, until 
during the exhibition of colchicum, when its characteristic crystals appeared 
under the microscope." 

Sufficient testimony, it would appear, has been adduced, to render the 
position tenable which ascribes the gouty paroxysm to an excess of lithic 
acid, circulating in the blood, and finally deposited in various parts of the 
body.* It does not seem to devolve upon us to describe the phenomena of 
a fit of the gout — expected as we are, merely to signalize the " effects'' of 
retention of the various elements of the urinary secretion in the blood, we 
should strictly confine ourselves to such specification, and to the adduction 
of the best evidence afforded in its support. 

In the first place, then, we may refer the phenomena of gout, more or 
less completely, to that disorder of the eliminating function of the kidneys, 
which permits the latter organs to refuse the excretion of uric acid. The 
latter substance is then necessarily thrown into the circulation, and its 
tendency — under the circumstances — ^is to accumulation in the blood. As it 
accumulates, it is converted, most commonly, into urate of soda, and the 
deposition of the latter substance upon and into various tissues of the body 
is a quasi vicarious discharge of the uric acid, not excreted by its legiti- 
mate channels, the kidneys. This condition is accompanied by the objec- 
tive phenomena of gout, viz., pain, of an exquisitely acute and torturing 
character ; feverishness, dyspeptic symptoms, and general malaise;^ at the 
close of the paroxysm, tense, shining, and often excessive swelling of the 
affected part ; finally, entire remission of the symptoms, and better health 
than before the attack — owing, of course, to the elimination of the mate" 

^ See Appendix, Note B. 

■ " An impure state of the blood, arising principally from the presence of urate 
of soda, is the probable cause of the disturbances which not unfreqnently precede 
the seizure, and of many of the anomalous symptoms to which gouty subjects are 
liable.'' (A. B. Garrod, op, ciu^ p. 341.) 



his appetites ; the fact of hereditary predisposition, or the contrary ; and 
whether the management of the initial attack is judicious, or otherwise. 
By renewed attacks — chronic gout — the system of course becomes more shat- 
tered, less capable of resistance, and less amenable, too often, to remedies. 
Locally, a variable, often an excessive, amount of injury supervenes. It 
is at these periods that the lithate of soda — ^the morbific material — is de- 
posited in various places — principally about the smaller joints. Nature, in 
her efforts to eliminate this material by other channels than those which are 
the legitimate ones, does the best she can, but often terribly cripples the sub- 
jects of this trying affection (see Fig. 2). Connected with this chronic form of 
the complaint, we are apt to notice the most troublesome combinations of 
dyspeptic ailments ; and in these the condition of the patient becomes the 
most unpromising possible, both from the local and from the systemic diffi- 
culty. As Dr. Williams states, the uric acid, in such cases, " seems to be 
engendered in great abundance, and although thrown off in large quanti- 
ties in the urine for an indefinite period, yet never leaves the body free. 
Such cases are commonly either hereditary, or those which have been ren- 
dered inveterate by intemperate habits, or neglect of proper treatment." 
{Op, cit.) 

Fig. 2. 




Elbow and Hand deformed by Gouty Enlargements.^From Dr. Oarrod's work (Ifature and 

Treatment of Gout.) 



Sequelae of Oout — Considering gout as one of the affections ascribable 
to the retention of uric acid in the blood, let us inquire what are the prin- 
cipal subsequent results. These may, of course, be properly referred to the 
same cause, as "morbid effects." 

We have seen that symptoms of general febrile disturbance, which are 
of course accompanied by nervous apprehension, fretfulness, heat of skin, 



decline, especially — with hypochondriacism, cramps, flatulence, diarrhoea, 
but more commonly costiveness (Watson), and more or less general and 
indescribable malaise^ both precede and accompany gouty attacks. The 
dyspeptic symptoms may long remain ; although, with care, they may be 
made sooner or later to disappear. 

One of the most serious sequelae of gout may be considered that wherein 
the kidneys are affected. Perhaps we may best describe the state we wish 
to indicate, by terming it the result of a sort of recoil upon the kidneys, 
of the antecedent morbid action in the economy. This is of course entirely 
the opposite condition of that obtaining when the kidneys fail to eliminate 
the uric acid, ^. e., when their " uric-acid-excreting function" is suspended. 
In the latter condition of things, we have the blood-disease, the results of 
which we have sketched above ; but when the uric axjid begins again to be 
excreted by its natural passages, the kidneys are very likely to be more or less 
irritated in the process. There may then be violent pain {nephralgia) ^ and 
nephritis or true inflammation of the substance of the organs may occur. 
Fully as unfortunate is that state when there is such an amount of uric acid 
as to be thrown down from the fluid part of the urine — ^the latter not being 
sufficient to hold it in solution, and thus carry it out of the body — when it 
is exceedingly apt to become concreted in various parts of the urinary pas- 
sages — ^thus producing obstructions more or less seriously endangering 
health, and vitiating, in different degrees, the integrity and usefulness of 
the organs involved. Permanent irritation may thus be maintained; or 
serious and fatal inflammation be set up ; and concretions may be found in 
the urinary bladder, which will call for surgical interference for their 
removal. 

Dr. Williams (op. cit), referring to the renal irritation frequently caused 
in these cases (p. 130, American edition, foot-note), says : " I have in seve- 
ral instances found in the cortical and tubular structure of the kidney, clus- 
tered crystals of lithic acid, which, under the microscope, exhibited such 
sharp angles and dagger-shaped projections, as would afford an easy ex- 
planation of the pain, inflammation, and hemorrhage, often attendant on 
an attack of renal gravel, even when none is obvious in the urine." Th^ 
same writer reminds us (p. 18T), of " the proximity in composition between 
lithic acid and urea," and that it is probable, according to Liebig, that the 
former may be converted into the latter. He likewse calls attention to the 
fact that both gout and rheumatism may give rise to fluxes and catarrhal 
affections, as oliguria does. Rheumatism and Bright's disease are also, 
often, nearly related. In respect to this fact. Dr. Garrod announced the 
following opinions and conclusions, in his paper already quoted (Med.'Ghir, 
Transactions, vol. xxxi.), "Blood from patients suffering from Bright's 



these analyses appear to show that — 

" Ist. Uric acid is always present in the blood in albuminuria. The quantity, 
however, greatly varies: when the functions of the kidneys are much impaired, it 
exists in quantities almost as great as in gout ; in other cases its amount is 
small, but it usually exceeds that found in ordinary blood. 

'* 2d. Urea always exists in large quantities in this blood (a fact which has 
been long since proved), and no relation is found between the amounts of urea 
and uric acid. 

** 3d. The kidneys are always deficient in their power of throwing off urea ; but 
with regard to the uric acid, their excreting function may be impaired or not.*' 
(Loc. czt.) 

We thus see what serious disturbances may arise in the system by a per- 
verted condition of secretion, arrest of excretion, and attempts at vicarious 
elimination of a product which must, in order to the preservation of health, 
be discharged from the body. The diseases thus produced come clearly 
under the head of disordered vital chemistry. Thus, when the above vital 
functions are weakened, or totally disabled, there must be not only general 
disturbance, but, after a time, some special manifestation of disease, and 
the results of vitiated secretion, decomposition, and over-worked and irri- 
tated organs. 

The contracted kidney — called, by the late Dr. Todd, " the gouty kid- 
ney"* — and which, as the term he has given it implies, he considered due 
to the effects, at once irritant, inflammatory, and destructive, arising from 
gout, we may mention as a result primarily dependent on disorder of the 
"uric-acid-excreting" function. Dr. Todd has given satisfactory proof 
(Clinical Lectures on Certain Diseases of the Urinary Organs) from 
cases of patients, of the existence of this form of renal disease. He men- 
tions, also, that many might be inclined to refer it to advanced B right's 
disease ; but he has signalized it in those who he believes never had that 
affection. The kidney is shrunken, " and its structure condensed — a con- 
dition which, while it may also occur in other states of the system, is 
peculiarly apt to be developed in the inveterate gouty diathesis." (Loc, dt,, 
p. 313.) In one case, necroscopy disclosed hypertrophy of the heart with 
dilatation — partly due to incrustations on the mitral valve — ^hardened, 
condensed, and somewhat contracted liver — the Glissonian capsule being 
hardened and thickened. The morbid alteration in the latter organ is ex- 
plained partly by the intemperate habits to which the patient was addicted, 
" but partly likewise by the share which the liver had in the elimination of 
the morbid poison of gout." This latter result, which is not infrequent, it 

* A term objected to by Dr. Barclay (op, sup, cit,) ; who, however, very distinctly 
recognizes the close connection between gout and renal disease. Yalleix, writing 
in 1853, would not admit that special form of nephritis which is referred to the 
gouty diathesis. 



retained urinary element. The kidneys in this patient were very much 
contracted, being hardly one-third of their natural size ; they were granular 
and shrivelled upon their surfaces; the investing capsule was apparently 
denser and whiter than usual, and was easily detached from the glandular 
surface. Diminution of the cortical renal substance was the source of the 
decrease in the size of the organ ; two-thirds being estimated to have dis- 
appeared. The granulations were noticed likewise upon the cut surface. 
Dilated and scantily-lined tubuli uriniferi were observed on microscopic 
inspection ; from some of them all the epithelial lining had vanished; others 
were collapsed, folded, and crumpled up ; and looked like " fascicles of 
fibrous tissue." A few fatty epithelial cells were detected in certain tubuli; 
and others of the latter were seemingly healthy, especially those in the 
pyramids of Malpighi. Dr. George Johnson* has described, very minutely, 
this condition of the kidney, and particularly notes the changes which 
supervene in the vascular system of the gland. In another instance. Dr. 
Todd has recorded the discovery, in an inflamed "gouty kidney," of 
*^ opaque streaks of deposit oflithate ofsoda'^ in some of the renal cones. 
These streaks took the direction of the tubes, and certain of the latter were 
probably occupied by them.' We may well exclaim with Dr. Todd, as we 
reflect upon these vital manifestations and post-mortem revelations — 

" How strikingly do these consequences of the long continuance of the malady 
comport with the humoral view of the pathology of this disease I Not only are 
those parts which the morbid matter of gout is most prone to affect, materially 
damaged, but likewise the emunctories through which the poison would make its 
escape out of the system — the liver and kidneys : these organs have become 
poisoned by the morbid matters which have escaped, or tried to make their 
escape from the system through them ; and, therefore, it is natural to expect a 
considerable change in their nutrition*" 

It is notorious, however, that in most, if not all, of the metastases of 
gout, there are no traces of morbid action upon the organs affected by the 
repercussion of the disease. The reason of this doubtless is, that when a 
fatal result occurs in this manner, the morbid action lasts too short a time, 
notwithstanding its violence, to leave structural traces. Probably a true 
spasmodic action often destroys the patient, in the thoracic and abdominal 
varieties of retrocedent gout. It is, however, very likely that in many 
cases of sudden death from these causes, the vital organs have been pre- 
viously weakened by disease of some sort; and in many cases chronic gout 
has inflicted a certain amount of injury, for, as we have already seen, the 

' On Diseases of the Kidney. 

* This appearance is also noted by Dr. Garrod, who saw " streaks of white mat- 
ter at the apex of each pyramid and running up in the direction of the tubuli. 
Kidneys pale and contracted; cortical portion shrivelled." (p. 199.) 



benmd it. 

After gout in the stomachy Dr. Todd signalizes & "dilated and flaccid 
state of the organ" as existing, and this is the more marked in proportion 
as the attacks have been frequent.* 

In addition to the abundant and often astonishingly copious deposits of 
the urate of soda into and around the joints; that salt has been found 
to cover and even to penetrate into the texture of the cartilage investing 
the affected joints (Watson), and to insinuate itself into the substance of 
tendons and ligaments (Dr. Wm. Budd). A curious locality is at other 
times chosen by it — ^viz., under the skin covering the cartilages of the ears. 
It has been remarked also over the cartilages of the alae nasi (Todd).* Pus 
sometimes forms around the variously located depots of urate of soda, and 
occasionally the discharge of this liquid is quite abundant. Generally 
speaking, also, the joints of the hands and arms exhibit more plentiful 
deposits of the urate than those of the lower extremities, except in some 
forms of acute sthenic gout, when the reverse may be observed. The 

' Op. cit. 

' Dr. Garrod (op. sup. cit.) states that "sometimes small nodules of urate of 
soda are found upon the eyelids, especially the lower, now and then in the integu- 
ments of the face." He also refers to the great care which is necessary in ascer- 
taining the precise nature of the " white-looking deposits" often occurring about 
the eyelids and face. Dr. H. Barker saw them on the nose. Dr. Garrod has 
^^ observed a true gouty deposit as large as a split pea, apparently attached to the 
fibrous structure of the corpus cavemosum penis." (p. 86.) 

In relation to gouty affections of the eye and ear. Dr. Garrod further remarks : 
"A form of ophthalmia connected with gout has long been noticed." He adds that 
it is liable to be confounded with rheumatism, when that is directed to the ocular 
region. Cases of ophthalmia evidently connected with the gouty diathesis have 
been observed by Dr. G. ; these were instances of conjunctivitis and sclerotitis. 
"Gouty iritis is also said to occur." The nodules found upon the cartilages of the 
ear have been mentioned. " Deposits are not unfrequently found upon the drum 
of the ear, and have been especially pointed out by Mr. Toynbee, but I have failed 
to discover a trace of uric acid in several examinations of them. Whether they 
are ever connected with gouty inflammation, is at present a matter of uncertainty ; 
they should especially be sought for in gouty subjects in whom the joints are much 
affected with chalk-stones, for if not found in such cases, it is not probable that 
they would occur in others." (pp. 515, 516, op. cit.) 

Accomplished aurists have pointedly alluded to the connection between gouty 
and rheumatic affections and deafness. Mr. William Harvey (The Ear in Health 
and Disease, London, 1856) specially considers this subject ; and we have heard 
him insist upon the frequency of the connection, whilst observing his aural practice. 

In his elaborate work on The Diseases of the Ear, just published (London, 1860), 
Mr. Toynbee refers to the subject, and furnishes interesting illustrations of the 
reality of the connection, as observed by himself. He says: "The poison of gout 
may also give rise to deafness and other peculiar symptoms in the head." (See 
the work cited, page 362, English edition.) 



one, that we hardly need do more than allude to it as a "morbid effect" of 
the disease. The fact, moreover, has already been made sufficiently pro- 
minent. 

Rheumatism. — Nearly related to gout is the disease known by the term 
rheumatism; an affection which, like its congener^ may be aciUe or chronic, 
and is characterized by very similar constitutional symptoms and by many 
local phenomena of like nature, while yet there are several striking points of 
difference. Thus, we observe indications of irritative action and of 
inflammatory states of variable severity ; fever, anxiety, restlessness, chills, 
with full, quick and sharp pulse; gastric and intestinal disturbances; thirst, 
white tongue, foul breath, and ^cid eructations. Locally, there is heat, 
pain, and tense, or sometimes doughy, shining redness, with swelling around 
certain joints, and often affecting neighbouring tissues, as the muscles, 
tendons, &c. By preference, the larger joints are attacked in contradis- 
tinction to gout, which, as we have seen, fixes upon the smaller. There is 
also the remarkable and very distinctive symptom, or rather local mani- 
festation, of acid perspiration, often very profuse and offensive. The 
latter is apparently the corresponding fact, so to speak, to the local 
appearance of urate of soda in the tophaceous deposits in gout ; for, in 
true rheumatism, nothing of the sort occurs ; in rheumatic gout, as will 
be seen, there is an analogous deposit. 

From what we have already indicated, it is not difficult to see a great 
resemblance between gout and rheumatism ; they have indeed been denomi- 
nated ^^first cousins,^^ The first and most important question for us, con- 
cerning rheumatism, is — and it is an inquiry of great practical interest — 
does it depend upon excess of uric acid in the blood, and its retention 
therein f 

The latest views of the pathology of the disease seem to give a directly 
affirmative answer to this question ; and, of course, under this aspect of 
the subject, it devolves upon us to enumerate the affection and its results 
amongst those "morbid effects" of retention in the blood of the urinary 
"element" we are now examining. It should, however, be distinctly pre- 
mised, that many researches and much close study and observation are yet 
required in order to enable us positively to declare uric acid or any of its 
products to be the materies morbi in rheumatism. Observers, however, at 
the present day, at least begin to speak with more confidence and decision 
upon this point. In the first place, we find it more than ever common for 
systematic writers on medicine to consider gout and rheumatism under one 
head ; often in one chapter. Next, if we examine the language employed 
in discussing the yet unsettled question as to the essential cause of the 
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left open to doubt — most authorities not fully compromising themselves. 
We will refer to a few of these opinions. Dr. Barlow (Manual of the 
Practice of Medicine, 1856) says : — 

" The external cause [of rheumatism] is generally exposure to cold, especially 
when producing repressed perspiration. Its internal or essential cause seems to 
be an abnormal condition of the blood, which contains always an excess of 
fibrin and of uric acid : the latter is probably the matertes morbi or peccant 
matter." (p. 130, op, cit,) 

Dr. Bennett {Clinical Lectures on the Principles and Practice of 
Medicine, American edition, 1858) begins his remarks upon the General 
Pathology of Rheumatism and Gout, as follows : — 

" The present theory with regard to these affections is, that they are both 
connected with an increase of lithic acid in the blood. In rheumatism, this is 
dependent on excess of the secondary, and in gout on excess of the primary 
digestion." [O'p. cit,, p. 909.) 

The latter author also refers to the fact that a considerable amount of 
lactic acid is excreted from*the skin, as was taught by Prout, and men- 
tioned by Todd, Watson, and others of note, who have carefully studied 
the subject. Hitherto, the tendency seems rather to have been to ascribe 
the morbid phenomena of rheumatism to an excess of the last named acid 
in the system. Dr. Prout, in the fifth edition of his celebrated work on 
Stomach and Renal Diseases, refers pointedly to this explanation, as being 
his own belief. While mentioning in a foot-note (p. 549) the opinions of 
Dr. Garrod as to the relations of uric acid to gout and rheumatism, he 
says : "In various parts of this work I have spoken of lithic acid as being 
characteristic of gout, and the lactic acid of rheumatism. At any rate, I 
agree with Dr. G. that lithic acid has little to do with pure rheumatism ; 
though it is often present in what is called rheumatic gout." In the latter 
affection — which is understood to be that variety of gout which attacks all 
the joints, indiscriminately, and for which Dr. Todd prefers the name of 
**general goui^^ — it is natural to believe that the chief morbific agency is 
uric acid, or a salt from it. It has, however, as we previously stated, until 
somewhat recently, been the persuasion of the majority of observers that 
lactic acid held that relation to rheumatism, which it seemed plausible to 
assign to uric acid in reference to gout. In his last edition (185T), Dr. 
Watson says, in the course of a remarkably clear and accurate resume of 
the distinctions existing between gout and rheumatism (op. cit, vol. ii. 
p. 761, English edition) : "Gout is often, rheumatism is never, associated 
with chalk-stones ; and conformably with this distinction. Dr. Garrod has 



not present in that of rheumatic patients."* 

The manner in which Dr. Todd (op. sup, cit.) refers to the method 
pointed out by Dr. Garrod for detecting uric acid in the serum of the 
blood, in. gouty cases, seems decidedly indicative of his own views as 
respects the existence of uric acid in excess in the blood in gout and not in 
rheumatism ; and in this connection, we are glad of an opportunity to give 
the method of Dr. Garrod, above referred to. Dr. Todd says : — 

"Dr. Garrod has made out a positive physical character of gout, which may 
be regarded as surely diagnostic of that disease from rheumatism. It consists 
in the discovery of uric acid in the blood-serum or the blister-serum. And his 
process is ingenious, and so simple that any one may use the test, however little 
accustomed to chemical manipulation. A little serum is put into a watch-glass, 
and ^0 it are added five or ten drops of acetic acid. In this acidulated serum a 
small skein of worsted is laid, and the watch-glass is set aside under cover to 
protect it from dust. After a few hours, the crystals of lithic acid, if it exist, 
will be found adhering to the threads."' (Op. city pp. 408-9.) 

Dr. Henry William Fuller, of London, Assistant Physician to St. 
George's Hospital, in his very scientific and able treatise on Rheumatism^ 
Rheumatic Gout, and Scifitica^ published in 1852, takes the ground that 
la<itic acid is the materies morhi in rheumatism. He thus falls in with 
the opinions of Drs. Prout, Todd, Williams, and others, who so believed, 
although not positively asserting the fact as indisputable. Dr. Fuller con- 
siders the cause of the disease to be a poison in the blood, and which is 
generated in the system as the product of a peculiar form of mal-assimi- 
lation — of vicious metamorphic action. This poison it is "which excites 
the fever, and produces all the pains and local inflammations which are 
often found associated in an attack of rheumatism." (Op. dt,, p. 28.) He 
then points out the fact that although the fever may be increased by the 
occurrence of the local inflammations, "it is essentially independent of 
them," and often is well developed before they begin. If the virus is in 
small quantity in the blood, then only slight wandering pains are produced ; 

' Speaking of Dr. Front's belief in regard to the lithic and lactic acids, and their 
relations to gout and rheumatism. Dr. Watson relates certain experiments, bj Dr. 
Richardson, upon animals. Lactic acid introduced into the peritoneal cavity of a 
healthy cat, produced irregular cardiac action in two hours. The animal was 
found dead the next morning, and no peritoneal inflammation was discovered, but 
" marked endocarditis of the left chambers of the heart. The mitral valve was 
inflamed and thickened, and covered on its free borders with firm fibrinous 
deposits. The whole inner surface of the ventricle was highly vascular." Similar 
results were observed in a dog experimented upon in like manner. No textural 
alterations were found in the joints. 

' In Dr. Garrod 's late work ( Gout and Rheumatic Gout) we find this process 
much more elaborately described. See pages 110-113, op. cit. 



We have previously cited the authority of Dr. Garrod in reference to the 
morbific agency in gout and rheumatism ;^ and in . his late work, we find 
him reiterating his views, and pronouncing the urate of soda ^* -pathogno- 
monic^^ of gout. Some of this author's conclusions thus lately arrived at, 
or rather confirmed — for such, we believe, has always been his doctrine — are 
so positive and so much to the point for our present purpose, that we quote 
them. His analyses show that " healthy blood contains the merest trace 
of uric acid or urea, so small as to be in general undiscoverable, except by 
the most minute and searching chemical examination, and not always then. 

" That, in gout, the blood is invariably rich in uric acid, which exists in the 
state of urate of soda, and can be separated from it, either in the form of the 
crystalline salt in acicular needles, or as rhombic crystals of uric acid. 

" That, in acute rheumatism, the blood is free from uric acid, or, at least, 
contains no more than in health. 

" That the perspiration seldom contains uric acid ; but that, in gout, oxalate 
of lime may be crystallized from it, as also from the blood.'" 

In the above expressions of opinion, founded on careful analysis, we find 
Dr. Garrod distinctly declaring that the blood is free from uric acid, or 
only contains a normal amount thereof; he therefore does not consider 
that acid the cause of rheumatism. 

Such are some of the opinions to which we referred ; and while, in view 
of the existing difference in the decisions of equally eminent men upon this 
point, we cannot look upon the pathology of rheumatism as by any means 
definitively settled, it seemingly devolves upon us to consider the disease as 
a condition referable to excess of uric acid in the system, in deference at 
least to the opinion of many of the latest observers, whose position, judg- 
ment, and opportunities for the accumulation and weighing of evidence are 
such as to entitle their announcements to the greatest respect. In this 
regard, however, as much can be said for those who hold the opposite 
views, or who do not fully compromise themselves ; but we shall be quite 
safe, at least, in discussing the question according to the plan above an- 
nounced. Our own conviction, hitherto, has always been wholly in favour 
of the lactic acid theory ; and, within a day or two, having put the ques- 
tion to a highly-cultivated and well-informed medical friend — "What do you 
consider the materies morhi in rheumatism to be ?" his reply was, after a 

' " The Nature and Treatment of Gout and Rheumatic Gout." 
' In giving these opinions of Dr. Garrod, we followed the statement famished in 
the Lancet of December 24th, 1859, not then having seen Dr. G.'s work. The ac- 
count is by the Reviewer, condensed from the book itself. We have lately, how- 
ever, had the volume at our disposal, and can testify that it is a most satisfactory, 
complete, and erudite treatise. 
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Whatever the fact may be, it is clear that the fault of deficient excretion 
is equally active in rheumatism as in gout ; the former is as distinctly a 
blood-disease as the latter.* The deranged excretory function (" Uric-acid- 
excreting"), however, chooses a different field for the manifestation of its 
disorder or impairment ; the disarranged balance between the excess of acid 
and the excreting power being as evident in one as in the other. Dr. Ben- 
nett (op. cit.) writes very clearly and comprehensively on this point. He 
remarks : '^ In both diseases there is an undue balance between the excess 
of lithic acid and the power of excretion — in rheumatism by the skin, and 
in gout by the kidney. This pathology serves to explain the similitudes 
and differences existing between the two affections. In both there is a cer- 
tain constitutional state dependent on deranged digestion, during which, 
exciting causes occasion local effects." 

He then signalizes the fact that in rheumatism the exciting causes are 
those of a depressing nature, and are usually exerted upon the poorer 
classes. The chief provocatives of rheumatism, as is well known, being 
cold and wet, bad and insufficient food, and hard labour. As we have 
already set forth, precisely the opposite immediate causative elements are 
active in gout, i. e., luxurious and intemperate diet, indolence and self- 
indulgence of all kinds. Dr. Fuller's idea — and which is, doubtless, that of 
every reflecting and intelligent practitioner — is, that the morbid material 
acting in the blood, is often, if not nearly always, the sole cause of rheuma- 
tism — secondary or exciting causes not coming at all into play, or proving 
ineffective, if brought to bear on the system. They are only promotive 
agencies, not causative elements. 

It will not be expected of us, we conclude, specially to detail the course 
of rheumatic fever, or of chronic rheumatism. Indeed, with the present 
undetermined state of the pathology of the disease, we might perhaps have 
deemed it justifiable to withdraw the disease from the category of the 
"morbid effects" of retention of an element of the urinary secretion in the 
blood. It could hardly, however, be other than an omission of some moment, 
had we not carefully examined the present belief on the subject ; and, hav- 
ing done this with considerable research, we place in due order the names 
of all the authors of most eminence in regard to the subject, within the 
last few years, whose works we have been able to consult. Their opinions 
are expressed with more or less positiveness ; some only implying their 
belief, others boldly asserting it. 

1 ** In truth, acute rheumatism is a blood-disease. The circulating blood carries 
with it a poisonous material, which, by virtue of some mutual or elective affinity, 
falls upon the fibrous tissues in particular, visiting and quitting them with a va- 
riableness that resembles caprice, but is ruled, no doubt, by definite laws, to us, 
as yet, unknown." (Watson, Practice of Medicine, vol. ii. pp. 738-9.) 
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With respect to Drs. Thudichum and Golding Bird — the latter of whom 
might have been ranged with the former in the above table — their opinions 
are inferred from expressions in their works, such as we quote in a foot- 
note.' 

li may here be added that Dr. Prout intimates it to be a very supposable 
and plausible doctrine that the phenomena of rheumatic gout — which, by 
the way, both he and others pronounce very difficult to relieve — may be 
explained by the fact of the concurrent action of both lactic and lithic acid 
in the system. This form or combination of disease requires to be de- 
scribed more at length, as being less familiar than rheumatism, and pre- 
senting more novel points for inquiry. 

Rheumatio Gout. — ^We have already referred to this affection, which 
presents a singular combination of the characteristics of rheumatism and 
gout. Without resembling either, as a whole, it partakes, seemingly, of 
the nature of both. Unlike gout in general, it attacks the weakly individual 
as well as the strong, and quite as readily ; or else those who are robust, 
when either physically or mentally depressed. In this malady the analogy 
of the two diseases is most apparent ; or rather, their dependence upon a 



' Dr. Garrod might, bj inference, be placed in the left-hand column ; since, al- 
though he does not, so far as we have been able to ascertain, saj that rheumatism 
depends on the presence of an excess of lactic acid in the blood, he demonstrates 
the absence of uric acid in the cases he has examined, and evidently does not con- 
sider it, in any wise, dependent thereon. (See his late work on The Nature and 
Treatment of Gout and Rheumatic Gout,) 

' ^' In the two allied affections, gont and rheumatism, exclusive of the many 
neuralgic diseases popularly referred to the latter, a remarkable tendency to the 
formation of an excess of uric acid, both pure and combined, occurs.'' G. Bird, 
Urinary Deposits^ English edition, by E. Lloyd Birkett, M. D., 1857| p. 150. 

" As a question clearly put is half the answer, we may be permitted here to con- 
sider what proximate conditions of the system a rise or fall in the quantity of uric 
acid beyond the normal limits is likely to indicate. A deficiency may be due to 
a diminished production in the system, as in anaemia, or to retention, as in certain 
stages of gout and rheumatism. It is at least questionable whether the retention 
is always due to diseased action of the kidney. Any disease, however, which in- 
terferes with the secreting power of the kidney by changing its structure, such as 
Bright's disease, is certain to cause retention of uric acid in the blood, in propor- 
tion to the retention of the other constituents of urine. (Scarlatina seems to make 
an exception. * *.") Thudichum, op, cit,, p. 95. 



Qarrod, in his work just published,* does not incline to the idea that this 
affection is actually a combination of gout and rheumatism. He prefers, 
moreover, to employ the term ** Bheumatoid Arthritis,^^ and remarks: 
" If we agree to name a disease simply from its external characters, then I 
admit that the term rheumafic gout is not inappropriate ; but if we advance 
further, and have regard to more intimate pathology, then I deny the pro- 
priety of the name : acting upon the former principle, we should be equally 
justified in calling some cases of scarlatina or measles by the compound term 
of rubeolo-scarlatina, and we know that these diseases were not separated 
two centuries ago * *." "Although unwilling to add to the number 
of names, I cannot help expressing a desire that one might be found for 
this disease, not implying any necessary connection between it and either 
gout or rheumatism. Perhaps Rheumatoid Arthritis would answer the 
object, by which term I should wish to imply an inflammatory affection of 
the joints, not unlike rheumatism in some of its characters, but differing 
materially from it." {Op, ciL, pp. 533-4.) Dr. Garrod also refers to the 
fact that but few authors recognize any existing combination of gout and 
rheumatism, many even strongly oppose such a doctrine. He mentions 
Boerhaave, Yan Swieten, Cullen, Heberden, and Watson, as not alluding 
to such a connection or fusion, and quotes Sir C. Scudamore, as saying 
"that the textures which have been long affected with gout, become so 
much weakened as to be very susceptible to vicissitudes of temperature ; 
and in this way the general disorder may partake of rheumatism. It was 
only thus that he could attach any propriety to the very common expres- 
sion rheumatic gout. It would appear that the term is often made use of, 
but seldom attempted to be defined with precision." {Op, cit,y p. 52T.) 

The affection has been known by various names. Thus Dr. Haygarth 
styled it " Nodosity of the Joints /" Cruveilhier, " Usure des Cartilages 
Articulaires ;^^ Dr. Adams, of Dublin, ** Chronic Rheumatic Arthritis,^^ 
Dr. Qarrod, who mentions the above designations, also says: "It has 
sometimes received a name dependent on its situation ; for example, rheu- 
matic gout, when the wrists, hands, and feet are affected ; chronic rheuma- 
tism, when in the shoulder, elbow, or knee, either singly or simultaneously; 
and morbus coxae senilis^ when located in the hip. Occasionally it assumes 
an acute, or rather subacute, character, but more generally it is chronic 
throughout." (p. 533.) 

Neither sex nor condition in life seems to have any influence in procuring 
immunity from this disease. According to Dr. Adams, the hip-joint is 
most often affected in males ; in females, the wrists and hands. He found 

I The Nature and Treatment of Gout and Rheumatic Gout. By Alfred Baring 
Garrod, M. D., F. R. S., Fellow of the Royal College of Physicians, Physician to 
University College Hospital, etc. etc. ; London, Walton and Maberly, 1859. 



Brodie considers it most common in the higher classes. This diversity of 
opinion, Dr. Garrod explains by referring it to the " difference in the class 
of cases more prominently brought under each surgeon's notice." (Op. ciL, 
pp. 534-5.) 

The main characteristics of the disease may be grouped as follows : 
Pain, of a migratory nature, and which is often very severe and obstinate. 
It is sometimes aggravated at night, and also by heat. (Garrod.) Motion 
is extremely painful to an affected joint, especially after prolonged rest. 
There is notable frequency of recurrence, and predilection for the smaller 
joints. The joints attacked become, after a time, swollen ; fluid is effused 
in considerable quantities into the cavities of the joints, and fluctuation is 
often perceptible. The ratio of helplessness is, of course, in relation with 
the number of joints crippled ; generally, none of the articulations escape, 
when once any of them have been invaded. There is usually but little 
accompanying febrile excitement and constitutional sympathy; although 
this depends, very distinctly, upon the number of joints attacked ; that is, 
upon the extent, or degree of universality of the disease. (Auct. cit, et ah) 

Complications, — Cerebri tis, pleuritis, inflammation of the eye. The latter 
is comparatively rare ; all the ocular tissues may be affected ; generally, how- 
ever, if the patient have treatment, the choroid coat and the iris escape. 
Exhausted and shattered constitutions are those most obnoxious to ocular 
inflammation in connection with rheumatic gout. (Fuller.) 

Results, — Thickening and permanent enlargement of the structures 
forming, and (less frequently) of those surrounding the joints ; occasionally, 
there is cuticular desquamation, as in gouty cases. In the chronic form, 
which, as we have stated, is most commonly observed, tlie articular carti- 
lages are affected, the ligaments about the joints are stretched, and the ends 
of the bones are irregularly enlarged. The sjrnovia subsequently becomes 
absorbed, and the capsular membrane is left much thickened. The liga- 
mentum teres of the hip, and the tendon of the biceps are sometimes de- 
stroyed, and even completely removed. Not only the articular, but the 
inter-articular cartilages are absorbed; this is observed in the knee-joint, 
the wrist and the lower jaw. (Garrod.) When the disease has been very 
prolonged and severe, the synovial membrane becomes not only thickened, 
but droops into the articular cavity; or, as Dr. Fuller points out, "a 
dense, ligamentous substance, resulting probably from some peculiar altera- 
tion in the synovial membrane, is seen interposed between the articulating 
surfaces ; or small irregularly shaped cartilaginous bodies are found, either 
loose within the joint, or attached to it by pedicles formed of thickened 
synovial membrane." Sometimes these excrescences are bony ; and others 
of a vascular nature likewise exist. (Garrod, op, cit,) The opposite sur- 
faces of the bones forming the joints, being denuded by chronic wasting of 
the cartilages, and rendered smooth by attrition upon each other, are 



condition, we conclude, is that observed in what is termed "dry chronic 
arthritis" — Arthrite chronique s^he of the French writers. We have 
had the opportunity of witnessing this alteration in several instances ; the 
state is that known as ebumation. In specimens which we have seen, the 
change of texture was chiefly marked in the track of the greatest attrition^ 
in the affected joint ; a fact noticed particularly by t)r. Garrod. {Op, dt,) 

" The denuded surfaces become partly worn away, and a smooth enamel is 
formed by the mutual action of the bones on each other, and around the arti- 
cular surfaces thus acted upon bony vegetations arise. 

*' In most joints, after the fluid has become absorbed, a crepitus is felt on 
movement from the rough surfaces grating against each other/' (p. 540.) 

There is, in certain instances, a pulverulent deposit, usually consisting of 
lithate of soda, but containing also, at times, lithate of potash, ammonia 
and lime, chloride of sodium, phosphate and carbonate of lime. This 
lightly incrusts either the entire surfaces of the affected joints, or only 
portions thereof ; and it may pervade their solid structures. 

Although this deposit is identical, or nearly so, with that of gout, and 
occurs alone in those cases of rheumatic gout most nearly resembling 
genuine gout, yet, says Dr. Fuller, " I cannot therefore admit the conclu- 
sion that the existence of such deposit is of itself sufficient to mark such 
cases as examples of true gout." (p. 331.) The reasons he assigns for 
this opinion are, briefly : 1. The occurrence of these cases in " thin, spare 
persons of temperate habits,^' who have had rheumatic rather than gouty 
symptoms ; 2. The difference in form and situation from the chalk-stone 
deposit of true gout ; 3. The disease occurs, often, in those who formerly 
have had pure uncombined rheumatism; and these persons sometimes 
exhibit the well-known external traces of that disease. This author dis- 
tinctly avows his belief that rheumatic gout is a true combination of the 
two diseases whence, it derives its name ; and when, on dissection, one joint 
is found to present most evidence of the gouty, and another most of a 
rheumatic element having been at work, he explains this by supposing 
that more of one influence was in force during the time such a joint was 
affected ; and the other result rests upon similar action from the opposite 
influence. Dr. Garrod, who, as we have already stated, does not consider 
the affection to be a compound of gout and rheumatism, admits, notwith- 
standing, its greater resemblance to rheumatism than to gout ; but he believes 
that much harm has been done practically, by confounding it with either 
gout or rheumatism. * 

' Fuller. 

' We take this opportunity to refer those Interested in these subjects, to the 
elaborate and Interesting treatise of Dr. Garrod, which we have designated above. 
The differential diagnosis of gout and rheumatism is clearly set forth, and the 
work is fully illustrated by tables, plates, etc. 
4 



we have seen, by so many reliable observers, viz., that rheumatism depends 
on retention of uric acid in the blood — of this poisoning of the blood by 
the undue presence of the materies morbi in the system ; and both in this 
and the previously considered affection (gout) we have a series of symptoms 
indicative of the great extent to which the infection of the blood sometimes 
attains ; and also ocular evidence, both during life and after death, of the 
power and virulence of the poison.* 

We have not treated of the occurrence of metastasis of rheumatism 
under a separate head, because the chief danger in this light is of the heart 
being affected, and we have already pointed out the frequency of such 
attacks, and the necroscopic phenomena. Sufficient allusion, we believe, 
has also been made to the occasional transfer of the affection to other 
organs. The sequelae of the disease have likewise been incidentally men- 
tioned under the head of results and consequent diseases. It is, however, 
not supererogatory again to refer pointedly to the extreme danger which 
environs those who, during rheumatic fever, have also had heart disease. 
Such persons, even if apparently entirely recovered, are never to he con- 
sidered out of danger, and they require, of course, due warning from their 
physicians, and the exercise of great discretion on their own part, in order 
that they may be fully aware of their insecurity, and able, so far as is 
possible, to guard against a return or re-awakening of their formidable 
malady. 

We have thus endeavoured to present the chief phenomena, resulting 
directly and also secondarily from retention of uric acid in the blood. 
Whilst the manifestations of gout and rheumatism have been, of necessity, 
prominent, the reader will not have failed to remark the lengthy list of an- 
tecedent, concomitant, and subsequent, ailments, seemingly more or less 
dependent upon that morbid influence which, by common consent, is 
allowed to be the active promoter, and, we may say, the originator of the 
disease. From the slighter derangements of the general health, through 
all the phases of dyspeptical disorder, to the agonizing paroxysms of gout 
and rheumatism, their sequelse, exceedingly dangerous metastases and 
disastrous ravages upon the external form, both as to appearance and 
freedom of motion ; and finally in the post-mortem evidences of its activity, 
do we not seem to recognize the presence and morbid power of that 

' It should be stated that the testes, as well as the skin, periosteum and aponeu- 
roses are occasionally affected, either concomitantly and acutely, or subsequently 
and in a more chronic manner. Dr. Fuller and others have enlarged upon the 
predilection of rheumatism for "the white fibrous tissue." The former author 
refers to the mention by Dr. Watson, of rheumatism of the articulation of the 
jaw, and also of that of the membranes of the spinal cord by Dr. Copland and 
others. {Op. cit., p. 46.) We need hardly refer to the fact of the frequent asso- 
ciation of rheumatismal attacks — in predisposed subjects — with gonorrhoea. 



it is in such cases from obtaining an exit through its natural excretory 
channels 7 

Creatine and Creatinine. — Formulse: Creatine, C^B.^fi^+2 Aq. 
— Creatinine, C^ILjNfiy — ^ ^ 

Creatine. — This substance, discovered by Chevreul, in 1836, is crystal- 
lizable, and is derived from the juice of flesh. It is stated to be ** present 
in the blood and urine of man and of all animals hitherto examined." 
(Thudichum, op. cit.) Both this substance and creatinine, in the form of 
chloride-of-zinc salt, were found in the urine by Heintz and Pettenkofer, 
simultaneously, in 1844 ; but these chemists did not then recognize their 
identity with the above-mentioned product of the juice of flesh. Liebig, 
in 1847, demonstrated both creatine and creatinine to be ''constant ingredi- 
ents of the juices of the flesh of nearly all the classes of vertebrate animals, 
and of the urine of man." (Idem.) 

Although now a recognized element of the urine, creatine is contained 
therein in an exceedingly minute proportion. It is always present in the 
blood, which is a fact important to note in respect to our present inquiry ; 
for, if naturally existing in the vital fluid as a product of a chemical 
muscular change or waste, it is doubtless innocuous so long as it is finally 



' Thudioham. 

Chemical Composition of Creatine and Creatinine* 

Creatine: 8 equivalents of carbon 

3 " " nitrogen . 
9 " " hydrogen . 

4 " " oxygen 

Atomic weight of dry creatine 

To procure the formula for " crystallized creatine," 

Take, 1 atom of dry creatine 
and 2 atoms of water • • 



C8»N8,H„04,+2HO=131+18=149. 

Creatinine: 8 equivalents of carbon 

7 " " hydrogen 

3 " " nitrogen 

2 " " oxygen 



Atomic weight of creatinine 



C8,N„H„0^=:113. 
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The formula expresses "crystallized" creatinine. 



the excretion of urine, it is not possible that undue accumulation of this 
substance in the blood should take place. Authors tell us that it is to be 
considered as undoubtedly excrementitious (Golding Bird, Thudichum) ; 
therefove the blood must be depurated from it as it is formed and thrown 
in upon the circulation, or doubtless the phenomena of systemic disturb- 
ance, such as would arise from contaminated blood, would occur. And 
with this view, we should expect to observe somewhat analogous morbid 
phenomena to those produced by ursemic poisoning — ^bearing in mind the 
close relation to urea which is held by creatine, as has already been men- 
tioned, on the authority of Dr. Thudichum.' This supposition, which 
naturally occurred to us in view of the excrementitious nature of the 
substance in question, seems to find confirmation in the following remarks 
of the last-named eminent observer. " In disease, the quantity of creatine, 
together with that of creatinine, might serve to indicate the intensity of 
any spasmodic or convulsive action. The question as to its quantity in 
tetanic and epileptic disease is one of high interest. Cases of paralysis 
agitans, in which the spasmodic action ceases with sleep, may perhaps 
afford good opportunities for demonstrating the influence of rest and 
motion ; though the different nutrition in the muscle may, perhaps, vary 

' " Creatine is present in the blood, by which it makes its way to the kidneys. 
It occurs in the urine as a regular ingredient, though present in small quantities 
only. It is partly transformed into creatinine, most probably somewhere between 
the muscle and the urinary residue out of which the zinc salt crystallizes. For 
in the muscle, creatine has by far the preponderance over creatinine ; in the urine, 
creatinine over creatine. Creatine is, therefore, truly excrementitious ; its rela- 
tion to urea proves this beyond doubt. Its exclusive occurrence in the muscles 
shows the seat of its formation ; it is, with other matters, a product of the chemi- 
cal changes in the muscles.'' (Thudichum, op, ciUy p. 120.) 

' In a uraemic case, Hoppe extracted five times the normal amount of creatine 
from the muscles of the patient. (Braun, op, cit,, p. 99.) 

Dr. Golding Bird {Urinary Deposits, 1857) has some interesting remarks in 
reference to the modes of excretion of creatine and creatinine, and also in regard 
to their relation to urea. '^ Although we have seen that creatine and creatinine 
are both found in the urine, we must not conclude that they are entirely excreted 
in this manner. It is very probable that a considerable proportion of creatine is 
resolved into uric acid or urea before its final elimination. We have already seen 
the chemical relation of creatine to uric acid, and to urea ; its metamorphosis 
into the latter body, and into the peculiar substance sarcosin (which requires 
only the addition of the constituents of water to represent the elements of lactate 
of ammonia) is so readily effected, that a similar change occurring in the body 
is rendered very probable." (p. 109, English edition.) We may thus observe 
that it is very possible for a large amount of creatine and creatinine to be thrown 
out of the system in other ways than by the kidneys — a fortunate circumstance 
in renal disease, both when these and other urinary elements are concerned. 



researches must not be taken for theories or suppositions." (Op, cit,) 
There are almost no data^ so far as we are aware, which could enable us 
to set forth, with any precision, the effects of an undue accumulation of 
either creatine or creatinine, considered as urinary elements, in the blood. 
As the author last quoted intimates, ** future researches" can alone enable 
observers to furnish satisfactory details ; and although he is careful to re- 
pudiate the idea of issuing theories or suppositions, there seems no great 
presumption in hazarding the latter, as we have done in a former para- 
graph ; especially in view of a dearth of facts which precludes our offering 
much upon the subject. 

It is evident, however, that one practical deduction may be drawn from 
the fact that these substances are the result of muscular waste, viz., that if 
there is an excessive amount of them observed in the urine for a long time, 
this waste will also become extreme — consequently, rest and the appro- 
priate treatment for preventing debilitating action should be observed.* 

Creatinine, — This " substance is found in the muscles of the vertebrate 
animals, and in the urine of man in larger quantities than in the muscles. 
It is the product of the natural or artificial decomposition of creatine 
* * *." (Thudichum.) Its component elements are carbon, hydrogen, 
nitrogen, and oxygen. 

We have nothing further to present relatively to creatinine than what 
has already been incorporated under the head of creatine. 

HippuRic Acid.— (Symbol : H. Formula : CjsHgNOs+HO.)' 
Liebig has announced this acid to be a constant ingredient of human 
urine ; a statement which, according ^o Thudichum, has lately been nega- 
tived by Duchek. It is stated that its existence was demonstrated in the 
urine of young infants by Scheele, Fourcroy, and Reynard. Benzoic acid, 
when ingested, becomes hippuric acid in the body. (Ure, MecL-Chir, 
Transact,, vol. xxiv. ; and Keller, Ann, d, Chem. und Fharm., xliii. p. 198 ; 
Thudichum, op, cit.) 

1 See, among other references on this point. Dr. Hassall's work on " The Urine in 
Health and Disease.'' 
« Or, CjgHjjNOe.— rAittftcAiiin. 

Chemical Composition of Hippuric Acid, 

Carbon 60335 

Hjdrogen . . 4.469 

Nitrogen 7.821 

Oxygen 22.347 

Water 5.028 

100.000 

Thudichum. 



excess has generally been attributed and easily referable, to peculiarities 
in the diet. According to Dr. Qolding Bird and some others, it seems to 
be found especially in those who live exclusively upon vegetables, milk, and 
certain kinds of fruit, i^nd to be most constantly observed in persons of 
indolent habits. This is esteemed the reason why it is detected in stall- 
fed cattle, or in well-fed stallions, and not noticed, but replaced by benzoic 
acid, in cattle that are worked or driven. {Thudichum et ah) Dr. Bird 
ascribes its presence in the urine of nursing infants — a fact already referred 
to — to their '' mal-assimilating the large quantity of carbon contained in 
the food." This author, moreover, does not consider that it interferes 
with the production of uric acid ; but he observes that in hippuric urine 
there is generally a deficiency of urea. Reference is also made by him to 
very interesting cases by Bouchardat, Garrod, and Pettenkofer. In Bou- 
chardat's case, the acid was observed to coexist with albumen in the urine,* 
and an absence of uric acid. The patient had lived for nine years on a 
milk diet, was fifty-three years old when the case was noted, had resided in 
the country, had good general health, was in easy circumstances, was the 
mother of one child, and had ceased to menstruate at the age of forty-five. 
Gkkstric and hepatic difficulties of an obscure nature led to her adoption of 
the milk-diet, and her health was restored. She then partook of a more 
mixed diet, eating some meat and vegetables; after a time she again 
became ill, and the chief symptoms were lassitude, dryness of the skin 
(perspiration having previously been profuse) ; vague pains in the hepatic 
region ; jaundiced hue ; the feces were black ; the mouth dry, with a bad 
taste ; there were headache and tinnitus aurium ; imperfect vision ; palpi- 
tation of the heart ; excited pulse ; ansemic murmur in the carotids ; some 
oedema of the lower limbs ; dyspnoea. The chief phenomena, however, 
were excessive thirst and increase in the quantity of the urine. She often 
drank from six to ten pints of water in a day. The patient died ex- 
hausted. 

Dr. Garrod's case was observed in the person of a young man, twenty- 
three years of age. The first signs of constitutional disturbance were 
"general malaise," with an excretion of an excess of urea from the kidneys, 
accompanied by a deposit of the ammoniaco-magnesian phosphate. Atonic 
dyspepsia, with lumbar pain, succeeded. At this time, hippuric acid, in 
"long crystals," was detected, and these were slowly incrusted with uric 
acid. This lasted for several days, and a pint of urine yielded about 40 
grains of hippuric acid. Uric acid and urea were observed in normal 
proportions. The hippuric acid soon decreased, and the urine finally, 

' Dr. Front remarks that both xanthic oxide and hippnrio acid "are nndonbt- 
edly of albnminons origin." (Qp. cit,^ p. 238.) 



conld be obtained from the history of the patient. He had lived on a 
mixed diet, and never used any excess of vegetable food, nor had he ever 
taken any benzoic acid." COp. dt, p. 211.) 

The case reported by Dr. Pettenkofer is regarded by Dr. Bird as perhaps 
the most interesting of the three. The patient was a girl thirteen years 
old, affected with chorea, and long subject to it, under the care of Dr. De 
Marcds, of the Julius Hospital, Wurzburg. There had also been ''anoma- 
lous hysteric symptoms." She had for a long time lived on apples, bread, 
and water, refusing any other food. The urine was yellow, limpid, and 
faintly acid when first excreted ; it soon became alkaline, and deposited 
crystals of the triple phosphate of magnesia. Adding hydrochloric acid to 
it, after moderate concentration there was "a copious formation of crystals 
of hippuric acid. The addition of nitric acid, by its oxidizing influence, 
caused the deposit of hippuric to be replaced by one of benzoic acid. In 
1000 parts of urine there were — of 

"Water 959.332 

Solids .... .... 40.668 

1000. 

Solids soluble in alcohol 18.451 

" insoluble in alcohol 9.417 

Anhydrous hippuric acid 12.800 

40.668 
Fixed salts, containing much carbonate of soda, 19,599. 

''The characters of the urine in this case approached those of an her- 
bivorous animal, in the presence of hippuric acid and of carbonate of soda 
in the ash, as well as in the absence of uric acid. 

"The hippuric acid disappeared, and the urine assumed its normal 
proportions on inducing the girl to return to a mixed diet." {Op, cU., 
pp. 211, 212.) 

We have given the substance of these cases, because they seem to bear 
so directly upon the portion of our subject now under examination. If, 
as may reasonably be inferred, the morbid phenomena, both the early and 
the later, may be ascribed to that state of the system which at last declared 
itself by the discovery of an excess of hippuric acid in the urine, we may 
logically argue that this was the morbific agent ; and that the surcharging 
of the blood with it, and the contamination of the various organs by this 
vitiated current, is the most plausible explanation. At all events, there 
seems to have been a direct connection between the morbid condition and 
the excess of the acid in the system. Dr. Bird and others, as has been 
mentioned, ascribe its presence in the urine in great excess, to the use of a 
not sufficiently nitrogenized diet, or to mal-assimilation of the carbon of 
the food. It has been presumed possible that, through the kidneys, hippuric 



circamstances, the most disastrons results would seem to be unavoidable. 

There is no symptom or set of symptoms, so far as we are aware, 
which would indubitably indicate an excess of hippnric acid in the blood ; 
and the manifestations which we have enumerated, occurring as directly 
antecedent phenomena to the detection of such an excess, and seemingly 
dependent upon it, are only to be taken as probably the explanation thereof. 
It is, at least, reasonable to conclude, as we previously remarked, that when 
the acid appears, more or less suddenly, in excess in the urine, it Jias been 
equally so in the blood, and for a longer or shorter time — the period, 
possibly, being indicated more or less distinctly by certain morbid signs. 
Dr. Golding Bird closes his remarks upon the Pathology of Hippuric Acid 
in the following terms : '^My own experience in these cases has been too 
limited to justify my offering any opinion on the pathological complications 
attending them. From what little I have observed, I feel inclined to believe 
that when an excess of hippuric acid exists, it may always be regarded as 
traceable to, or pathognomonic of, the deficient function of the liver, lungs, 
or skin, the great emunctories of carbon ; or to the use of food deficient in 
nitrogen. It hence follows, that our treatment will consist in appealing 
to the function at fault, and carefully regulating the diet. 

"I would suggest the propriety of seeking for the presence of hippuric 
acid in the urine, where it is copious, of low specific gravity, but slightly 
acid or neutral, and occurring in persons who have a dry and inactive state 
of surface, with anaemia. In many pseudo-chlorotic cases in both sexes, I 
am inclined to believe an abnormal proportion of this acid will often be 
met with." (Op, cit, p. 213.) 

Dr. Thudichum refers to the discovery, by Lehmann, of hippuric acid in 
diabetic urine, whenever he had sought for it ; and also in the acid urine 
of fever-patients, ''of which it is said to cause, in part at least, the acid 
reaction." HUnefeld and Duchek confirmed the experiments of Lehmann. 
Schlossberger found hippuric acid in the scales of ichthyosis. Whether this 
was only an isolated instance, ''or whether it is of frequent or constant 
occurrence in that disease," is not stated. {Auct ante cit.) 

Many observations are needed before we can attain to any more precise 
knowledge of the pathology of hippnric acid. The subject is yet in that 
undeveloped state which induced Dr. Thudichum to conclude his chapter 
upon it in these words : " The reader will think this a very unsatisfactory 
chapter, and so indeed it is. We want observations, for which there is a 
large field open. But undoubtedly some technical difficulties will have to 
be overcome first, before the analysis of hippuric acid can be made with 
sufficient accuracy." (Op, dt, p. 152.) This author has recently investi- 
gated the subject in its chemical, physiological, and pathological relations ; 
and if he finds the stores of information in regard to it so meagre^ and if 
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either in excess or in deficiency, is characteristic of any peculiar disease 
(op. cit,, p. 239), we surely need not shrink from avowing the poverty of 
our own knowledge in the matter. 

Chlorine: Chloride op Sodium.* 

Were we to follow Dr. Golding Bird's estimate of the "essential" 
elements of the urinary secretion, we might now pause in our examination 
of the list of ingredients which we at first enumerated as entering into its 
composition. Dr. Bird, after mentioning what he terms the '^ Organic 
Products," viz., urea, uric acid, creatine, creatinine, colouring and odorous 
principles, together with hippuric acid and lactic acid, which latter he also 
styles "accidental constituents," says that this "class of ingredients can 
alone be considered as really essential to the urine, and characteristic of it 
as a secretion, the kidneys being the only organs which normally eliminate 
these elements from the blood." The saline ingredients, as he remarks, 
"are met with in most secretions of the body, with the exception of the 
sulphates, which are rarely found except in the urine." The "ingredients 
derived from the urinary passages" (Dr. Bird's Third Class) are found 
"in all fluids passing over mucous surfaces, the phosphate of lime being 
derived from the mucus, of which it is a constituent.?' 

Since, however, there are many interesting and important points con- 
nected with the consideration of the remaining constituents of the urine as 
given by Dr. Thudichum, whose table we have adopted in preparing this 
essay, we will bring them separately under consideration according to our 
original plan. What we have to present, however, will naturally be more 
general, since we have no affections to consider in this relation, which like 
gout and rheumatism seem to depend so entirely upon some morbific matter 
retained in the blood. That an excess or diminution of the chlorides and 
of other matters in the system, has a greater or less bearing and significance 
in certain diseases, seems to be proved in many instances, and in others 
rendered extremely probable. It will be our object in the remainder of 
this essay to illustrate these positions so far as we may be able ; bearing in 
mind that our main purpose is to indicate the results determined by the 
undue presence of these elementary substances in the circulation. 

With regard to the mere presence of chloride of sodium — which sub- 
stance we shall make the foundation of our remarks — in the blood, it is 
well known that there is always a greater or less amount taken into the 
system with the food. There is, indeed, a strong natural appetite for salt, 
both in men and animals ; which, however, varies remarkably in different 

1 Chemical Composition of Chloride of Sodium : — 

Formula: NaCl. } ci^iQri5Je' ' ' 35^5 [58.8=1 equiv. chloride of sodiu^. 



ingested in enormous and unnatural quantities ; or unless, through other 
influences, the proper balance of its proportions in the blood be perma- 
nently or for a long time disturbed. 

The valuable experiments of Barral,* Regnault, and Reiset, alluded to by 
Dr. Bird, Dr. Thudichnm, and others, led to the conclusion that the elimi- 
nation of the nitrogenized elements of the urine was facilitated by the 
action of the chloride of sodium. Dr. Thndichum thinks that if equally 
careful experiments were again conducted "by the more accurate methods" 
now at our command, we should acquire very important information in 
respect to the "causes and influences" which determine and modify the 
amount of chlorine thrown oflT by the kidneys ; and this especially if the 
feces and other excreta were taken into the calculation. Barral ascertained 
by his experiments, both the whole quantity of chlorine taken with the 
food, and also that of chlorine and urea excreted. The action of chloride 
of sodium is certainly salutary also in another way ; and which is particu- 
larly pointed out by Dr. Thndichum, viz., by its causing thirst, and con- 
sequently inducing the ingestion of an increased quantity of water, the 
diuretic influence of which, by producing a more copious urinary flow, 
"carries away not only the salt, but also organic ingredients in solution." 
(Op. citf p. 165.) 

The Belation of Chlorine to Pneumonia and other Acute Diseases. — 
The very striking fact of the rapid diminution, and occasional temporary 
disappearance of the chlorides in the urine of pneumonic patients — first 
pointed out by Simon and Redtenbacher, and subsequently sedulously 
tested by several observers, amongst whom Dr. J. H. Bennett may be 
named as having supplied us with a large amount of clinical observation — 
naturally arrested the attention of pathological chemists and medical prac- 
titioners. It was at first supposed that the above-mentioned diminution 
was distinctive of the pneumonic inflammation ; but subsequent researches 
seem to preclude this idea. Dr. Thndichum has lately announced the fol- 
lowing proposition relative to this point : " The result of many observa- 
tions of Vogel and others, last, of myself, then, is that in all acute febrile 
diseases the amount of chlorine discharged in the urine sinks rapidly 
to a minimum f say one hundredth part of the quantity normal to the in- 
dividual f until at last, in certain cases, it disappears entirely for a short 
time. When the diseased action is abating, the amount of the chlorides 
rises during convalescence, sometimes above the normal average.^^ (Op, 
cit., pp. 165-6.) 

While, therefore, this diminution in and temporary disappearance of the 

. \ Barral, S. A., *^ Statique chimique des Animaux, appliqu/e apecialement & la 
question du se/," Paris, 1850. (Thndichum.) 



that disease in which it has been obserred afford Terj striking illnstrations 
of the fact. For detailed accounts of these, the recent work of Dr. Bennett, 
already referred to, may be consulted with great advantage. Dr. Beale, of 
London, has also given us much reliable information upon this important 
topic. (See Medico- Chirurgical TransactionSf vol. xxxv.) The rule in 
pneumonia seems to be that the diminution of the chlorides indicates the 
progressive stage of the disease ; at its height, the chlorides may wholly 
disappear; their reappearance is a sign of improvement, with cessation of the 
inflammatory action, and occurrence of the crepitus redux. Dr. Bennett 
thinks it established that, although absence of the chlorides may be found 
to exist in some other diseases, and may thus lessen the value of the sign 
in pneumonia, it yet leaves it unaffected in importance, *' as pointing out 
the onward progress of that disease." {Op, ciL, p. 640.) The appearance 
of the chloride of sodium — thus excluded from the urine of pneumonic pa- 
tients — in the sputa, and its desertion of the sputa when it again becomes 
manifest in the urine, is another remarkable fact connected with these ob- 
servations. Experiments conducted by Mr. Seymour, Clinical Clerk, upon 
more than sixty pneumonic patients in Dr. Bennett's wards, established the 
fact that the chlorides were absent in all but one ; and that was a case of 
phthisis, with intercurrent pneumonia. 

The question to which we now recur, is virtually that at the foundation 
of our present researches, viz., does any morbid action result from the re- 
tention of the chlorides in the blood f Irrespective of what we have already 
said of the avidity with which the chloride of sodium is sought by man and 
animals, and its innocent nature unless inordinately ingested — when, indeed, 
it would in all probability be either vomited or discharged from the bowels 
— we learn from chemical and medical authority that the blood always re- 
tains a portion of the chlorides. The fact of the chlorides being found in 
large quantity in pneumonic sputa, is explained on this ground by Dr. 
Thudichum, viz., that sputa being, in part at least, *^ extravasations and 
exudations from the blood," the chlorides would naturally appear in a sub- 
stance partly composed of exuded and *' stagnant" blood. It does not seem, 
then, from all that we can discover is as yet known, and considered as 
material from which to draw conclusions, that pneumonia, or the other 
diseases in which the absence of the chlorides from the urine is remarked 
as a feature, can be distinctly ascribed to that fact as a prime cause. Were 
this to be predicated of any one affection, however, it would certainly be of 
pneumonia. An extensive field is open for important and interesting ob- 
servations in the direction of the present inquiry ; but should it be here- 
after ascertained that the amounts of chlorine absent from the urine, and 
therefore presumed to be circulating in the blood, are to be considered as 
more or less poisonous, either by their quantity or quality, we still must 
remember, in estimating such an action, that there are other channels of 
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stant occurrence of diminution or abolition of the chlorides in pneunoionia, 
is a curious and important fact ; but, as yet, not sufficiently illustrated by 
observations and study, to take the place of an etiological element of dis- 
ease. Dr. Thudichum states, in respect to the questions under considera- 
tion, " the absence of the chlorides in the urine does not necessarily involve 
the absence of chlorine from .exudations. For the latter are products of 
diseased action derived directly from stagnant blood, and certainly not sub- 
ject to the specific laws of secretion. The presence of chlorine in sputa, 
therefore, at a time when it is absent from the urine, is not sufficient proof 
of a determination of the chloride towards the inflamed lung ; a proposi- 
tion which, moreover, loses all probability from the partial or total dis- 
appearance from the urine of the chloride in all acute diseases." {Op. cit, 
p. 1 66.) He then enumerates bronchitis, typhus, acute rheumatism, pyae- 
mia, and pleuritis, as examples of this fact ; and also refers to the influence 
exerted in the system by varying quantities of chlorine introduced into it 
with the food, ascribing no inconsiderable amount of this effect to the sort 
of diet used by the patient when the quantity of chlorine in " pathological 
urine" is to be estimated. In most acute diseases, it is known that patients 
take but little food — often none — and that the articles they eat are often 
unsalted. Another fact of consequence, which is insisted on by Dr. Thudi- 
chum, is, "that urine containing no appreciable trace of chlorine is secreted 
from blood containing a certain amount of it ; from which it follows that 
the composition of the blood is such as not to allow any further removal 
of chlorine, or that the kidneys have lost their secretory activity as regards 
chlorine, as well as (which has been seen to be the case) with reference to 
water." (p. 16Y.) 

As has been shown to be the fact with regard to pneumonia, so it may, 
in the opinion of the latter writer and others (and it is no less deducible 
analogically), be considered available to esteem the amount of chlorine in 
the urine, a gauge of the amount of morbid action going on in the system 
in certain other affections. That is, an estimate, more or less accurate, 
may be made as to the severity and activity of the disease. The minimum 
of chlorine in the urine, in making such estimates, Dr. Thudichum places 
at 0.5 gramme; and after that, in the intensity of the disorder it may, as 
we have seen, be altogether wanting. "This may be the combined effect 
of an entire loss of appetite, copious serous diarrhoea, or other serous exu- 
dations ; of secretions, such as perspirations ; and of the want of secreting 
power of the kidneys. A rise in the amount of chlorine, on the other 
hand, indicates a steady abatement of the acuteness of the disease, and is a 
good measure of the returning appetite and improved digestive powers of 
the patient." 

We referred, previously, to the experiments of Barral and others, which 
seemed to show increased activity of nitrogenous elimination through the 



acid to the stomach, and soda to the bile, also exerts an important physio- 
logical inflaence in aiding the metamorphosis of tissue, and conseqaent 
depuration of the blood." (Op. ciL, p. 12Y.) If we accept this as true, 
we not only need not ascribe any morbid effects to the retention of chlorine 
— or of chloride of sodium — in the blood, but rather deem its presence 
desirable and salutary — at all events, in the vast majority of cases. 

Certain of Hegar's conclusions, which were arrived at under the super- 
intendence of Liebig and Vogel (G. Bird), are interesting in this connec- 
tion. We select a few, in illustration : — 

"The amount [of chlorine in the urine] varied in different individuals, 
depending partly on the food, and partly on habit of life and constitution." 
** It was increased by exercise and copious draughts of water, which appeared 
to act by washing it out of the system, as the augmentation was only tem- 
porary." " Indisposition diminished the quantity." ** In health, though no 
chlorides were taken with the food, they were always found, and must therefore 
have been obtained from the blood or tissues." ** When a larger quantity was 
taken than usual, the whole did not escape from the system by the kidneys, nor 
even the bowels." 

The latter two facts would seem to go far to prove the innocuousness of 
even considerable amounts of chlorine in the bldod. Dr. Day (Gontribu- 
tions to Urology) is quoted by Dr. Bird as testifying to the fact to which 
we have previously called attention ; that the chlorides are diminished in 
all cases of disease accompanied by copious exudation from the blood. 

We notice that Dr. Bird asserts, as from Dr. Beale, that the nature of 
the diet necessarily adopted in pneumonia and other acute diseases, seems 
insufficient to explain the absence of the chlorides from the urine. Doubt- 
less this default of ingestion of chlorine will not fully meet the require- 
ments of the case in the way of explanation, but it seems only reasonable 
to allow it no inconsiderable weight. The following are Dr. Beale's very 
important propositions : — 

" 1. That chloride of sodium is totally absent from the urine of pneumonic 
patients at the period of complete hepatization of the lung. 

" 2. The chloride reappears after the resolution of the inflammation. 

"3. The chloride exists in the blood in the largest quantity, when most 
abundant in the urine, and vice versa, [We may here, again, find reason for 
inferring the harmlessness of even large quantities of chloride of sodium in the 
blood ; for when it is considered that under these circumstances, were it easily^ 
or at all, a cause of disease, the conditions for the development of morbid 
action abundantly exist, we certainly have sufficient ground for the above 
opinion.] 

" 4. The chloride exists in very large quantity in the sputa of pneumonic 
patients. 

*' 5. There is reason to believe that in pneumonia the chloride is determined 
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The validity of this latter proposition, as we have previously stated, is 
denied by Dr. Thudichum ; and if it is meant thereby, as it would seem to 
imply, that the chloride of sodium is the morbific material, we cannot see 
any sufficient reason to suppose such a relation of cause and effect as by 
any means certain. That there is a degree of plausibility about it, we 
confess ; but not, at present, any satisfactory proof. 

In chronic diseases, the amount of chlorine excreted is usually diminished. 
This would tend to ratify the supposition that failure of the appetite, and 
the consequent less ingestion of food, explain the decrease in the chlorine 
introduced into the system ; and the fact consorts, also, with the enfeebled 
nutrition. Lecanu found the quantity of chloride of sodium very small in 
the urine of women and old men (Simon^s Chemistry, vol. ii. p. 16T. 
Sydenham Society's edition.) Observers point out diabetes insipidus as 
an exception to this rule ; the chlorine discharged being in excess. So, in 
dropsy, Yogel found the chlorine increased under artificial diuresis. Chlo- 
rine here becomes a gauge of the powers of digestion. It may be inferred 
that digestion is in good order, when from six to ten grammes are excreted 
in twenty-four hours ; any quantity below five grammes, for the same 
period, declares an impaired nutrition, unless the diminution can justly be 
ascribed to a diet very deficient in chlorine, or entirely without any. So 
those discharges which diminish the amount of chlorine contained in the 
blood, "as serous diarrhoea, exudations and perspirations," should be taken 
into account in making an estimate of the morbid action. When the 
amount of chlorine is very largely increased, and there has been no corres- 
ponding plentiful supply by ingestion, diabetes insipidus may be inferred. 
"In dropsical and hydraemic conditions, an increase of the amount of 
chlorine is a favourable symptom." (Vogel, by Thudichum, op. cit., p. 
168.) 

If this portion of our subject seems to have been presented in a some- 
what negative manner, it is because the information attainable in reference 
to it is of the same nature. We seem able to say rather wherein the 
presence of chlorine in the blood — at all evaits of such amounts as are 
derivable from diverted excretion thereof by the kidneys — is harmless or 
even beneficial. Notwithstanding, it must be confessed, that obscJrvations 
and researches upon this point are not available in such quantity as to 
enable any one, at present, to set forth entirely reliable practical rules and 
conclusions. 

Sulphuric Acid. (Formula: SOg+HO*: Equivalent, 16.0 Sulphur; 
24.0 Oxygen=40.0, Sulphuric Acid.) 
A variable, and often very considerable amount of sulphuric acid is dis- 

' " Being the hydrate of sulphuric acid." (Thudichum, op, cit,) 



When it is considered that sulphur must nearly always exist in the blood, 
in greater or less amount — being derived from the food — it will be con- 
ceded that it is unlikely that any retention of it therein, even after its oxi- 
dation, unless it be present in very large and improbable quantities, would 
be influential in inducing actual disease. We will examine the known re- 
lations of sulphuric acid, as contained in the urine, to the system — so far 
as facts enable us to present anything worthy of credence and likely to prove 
of service. 

Liebig, referring to Wohler's experiments, ascribes the sulphuric acid 
generated in the system, to the action of the oxygen of the atmosphere 
upon the sulphur introduced into the blood through the medium of food— - 
and this is particularly true of the albuminous portion thereof, which, of 
course, constitutes, as a general thing, a large amount of the whole. This 
process of oxidation, and consequent manufacture of sulphuric acid in the 
system, carried on as it is through the medium of the blood itself, seems to 
confirm our previously announced opinion, that this acid, in itself, is in- 
nocuous. If a very large amount were long and habitually retained in the 
circulation, it will be easy to understand that mischief might ensue. Before 
examining any possible or probable pathological issues, we will further al- 
lude to certain physiological facts connected with the existence of sulphuric 
acid in the system, and its excretion from it. It should be said, before 
proceeding further, that the oxidizing process above mentioned accounts 
for the surplus of sulphuric acid which is eliminated from the body, over 
and above what is ingested with the food, in the form of sulphates. (Lie- 
big, Simon, Thudichum.) It is therefore evident that a full animal diet 
will, by introducing more sulphur into the blood, increase the amount of 
sulphuric acid in the urine — and that, under the same conditions, more must, 
for a time at least, be contained in the blood. The experiments of Leh- 
mann on himself show conclusively the effect of different sorts of diet in 
increasing or diminishing the quantity of sulphuric acid passed in the urine. 
Thus, while on a " mixed" diet, 7.026 grammes of the acid were collected 
during twenty-four hours; when animal food was exclusively used, the 
quantity rose to 10.399 grammes in the same time ; when living on vege- 
tables exclusively, only 5.846 grammes were obtainable in the course of one 
day. Dr. Thudichum, commenting upon these quantities, pronounces them 
very high, and is inclined to attribute this to Lehmann's appetite. Ue was, 
it is true, in fine health and of robust constitution, and therefore some 
allowance is to be made ; but, as Dr. Thudichum also implies, the intrinsic 
value of the experiments is unaltered by the mere amounts. The ratio of 
formation of the acid, under the differing influences, is the essential point. 
Certain very conclusive experiments by Yogel, Clare, and others upon this 
Bulject, are given in some detail in the work of Dr. Thudichum. The re- 
sults are the same in character as those obtained by Lehmann. 



quired by the system in its different states. We know the beneficial effects 
derived from its medicinal use as a tonic, refrigerant and astringent ; and 
thus it would appear that in certain states of the constitution it is especially 
suitable — we may, indeed, say indicated. Whether a certain amount of the 
sulphates must enter into the circulation in order to perfect secretion, " or 
whether sulphates may be retained and accumulated in the economy," is, at 
present, unknown. Dr. Thudichum, while stating this fact, mentions that 
neither rest, nor activity, nor the ingestion of large quantities of water, 
seemed materially to affect the amounts of sulphuric acid in the urine, in 
certain of the experiments of Clare and Gruner. Vogel, however, he states, 
believed " it probable that such influences exist, that the secretory activity 
for sulphuric acid is dependent upon certain individual and cosmic influ- 
ences" (op. dt.f p. 175) ; and this is rendered nearly certain by the fact of 
the difference in the rapidity of oxidation of the introduced sulphur ob- 
served in various persons. A very significant opinion of Yogel, quoted by 
Dr. Thudichum, is of importance as affording a valuable suggestion closely 
connected with our present inquiries, and in respect to which we need more 
extended observation. It will be seen, as we just remarked, that the sug- 
gestion bears directly upon the point which now engages our attention ; 
and all inquiries of this nature must tend greatly to advance our knowledge 
of any diseased conditions (and of the remedial measures suited to them) 
which may reasonably be supposed to depend, even remotely, upon an undue 
accumulation of the products we are considering, in the blood. The state- 
ment to which we have reference is as follows : — 

" Yogel, also, from observation, is of opinion that the prolonged use of sul- 
phates in digestive doses is decidedly weakening, and believes it probable that 
this depressing action may be due to an accumulation of the salts in the system. 
When to this it is added that sulphate of soda in larger doses is an emetic, and 
sulphate of potash a poison, the question as to the influence of sulphuric acid 
and sulphates in the urine becomes one of sufficient importance to fix the atten- 
tion of future inquirers." [Loc, city p. 176.) 

From the same sources of authority we learn that the amount of sul- 
phuric acid in the urine is diminished in febrile diseases. This, as is plau- 
sibly suggested, may, in great measure, be ascribable to the nature of the 
food taken, viz., mainly vegetable — less sulphur being thus supplied to the 
blood ; and it must also be remembered that the quantity of food is very 
greatly diminished under such disordered conditions. 

Dr. H. Bence Jones (Medico- Chirurgical Transactions^ vol. xxxiv.) 
found the amount of the sulphates increased in chorea, and in aggravated 
cases of delirium tremens ; and he likewise notes a similar augmentation, 
both of the sulphates and phosphates, in cerebral inflammation. He ascribes 
this occurrence to the rapid disintegration of muscular tissue in the former 



the latter. 

Yogel foand, in three pneamonic patients, the amount of snlphnric acid 
discharged, exceptionally, '* above the normal average." In chronic dis- 
eases, while the quantity was variable, it was generally below the standard 
amount. It was not increased under a diuretic action which largely aug- 
mented the discharge of the chlorides, as in cases of dropsy. The ingestion 
of sulphuric acid and sulphates by patients labouring under chronic disease, 
alone produced any increase in the amount excreted ; and a hearty meal 
of animal food had the same effect in patients suffering from diabetes. 

While we are obliged to speistk doubtfully as to any abnormal effects as- 
cribable to the action of various amounts of sulphuric add retained in the 
circulation, we can say — as we have already once stated — ^that such effects, 
firom any increased amount likely to be thrown into the blood by failure of 
the renal excretory function devoted to separating this acid, are not such 
as to be defined, with our present knowledge; nor can we believe any 
very serious results likely to follow under such circumstances. If cUl the 
urinary elements were retained, or only such as greatly predominate — and 
which we have previously considered — ^then the other accidents, already de- 
tailed, would very surely mask any minor morbid action ; and if either urea 
or uric acid predominated, we should have their peculiar concomitant or 
resulting phenomena, to the exclusion of any weaker manifestations. While, 
therefore, nothing positive can be charged to the presence of sulphuric acid 
in excess (more or less) in the system, we are fortunate in having sug- 
gestions from reliable sources, and accurate chemical observations from 
many competent hands. And all will join Dr. Thudichum in estimating 
very highly the determination of the quantity of this acid in the urine as 
being a sort of index of 'Hhe amount of disintegration of albuminous 
matters in the system, in cases where the ingestion of sulphur in any form 
or combination is very low or altogether suspended." He goes on, also, 
to remark that possibly a d^ree of correspondence of the acid with urea, 
in amount^ might be found to exist, *^ supposing their inclination to pass 
the kidneys to be equally great. But upon this point there are yet doubts." 
(p. 177.) If both sulphuric acid and urea be largely excreted, we are to 
infer that very free oxidation is going on in the system, and is due to the 
ingestion of animal food in abundance. The opposite condition with re- 
spect to sulphuric acid, would go to show a diminution in, or entire depri- 
vation of animal and vegetable food. These states may be either constant 
or accidental. (Thudichum.) We have already hinted that a sudden, 
temporary increase in the amount of sulphuric acid excreted, would seem 
to indicate a reception of sulphur, in some of its forms, into the system, 
and that too in large quantity. 

Dr. Thudichum thinks that new analyses of the blood will have to be 
made, and without incinerating it. This, he states, ^'destroys the relative 
5 



hope not only for more accarate chemical information apon these points, 
bnt also that new and more abandant pathological inferences will be drawn 
from sach researches. The fact that the production of sulphuric acid is 
proved, to all appearance, to be restricted to the blood, and that it is 
formed through the agency of the oxygen of the air, by means of the 
respiratory function, is highly important in relation to the present portion 
of our subject. Its being formed, in great measure, in the blood, is favour- 
able to the idea we have before mentioned, viz., that the vital fluid will be 
more likely to tolerate its presence, even in large quantities. If this opin- 
ion should be deemed merely speculative, we can only say that most of the 
information now existing upon the subject is of the same nature. 

Another interesting question, founded upon the seeming fact that the 
sulphuric acid is in great part formed in the blood, from the aliments — and 
also referring to the remark by Liebig, ** that the acid nature of the urine 
of carnivorous animals, as well as that of men, depends upon the nature of 
the bases partaken of in the aliments, and upon the particular form of their 
combination"* — is, how far the office of the kidneys is to finish the " final 
oxidation, or that stage of disintegration of albuminous matter in which 
sulphur, in the form of sulphuric acid, leaves the organic combination, joins 
a base, and appears in the urine." (Thudichum, op, ciL, p. 178.) These, 
and other chemico-pathological inquiries, as has already been intimated, 
must be left to future investigators to determine. So far as our present 
means afford us any ground for the pathological inferences connected with 
this portion of our subject, we are compelled — after having presented what, 
for the greater part, is as yet conjectural and undetermined, although 
seemingly interspersed with the elements of truth, and certainly accompa- 
nied by many precise chemical facts — to rest the matter here. 

Phosphoric Acid. — (Formula : POg+SHO.)' 

This acid is the next regular constituent of the urine which we are to 
consider, pathologically. Previous to entering into any particulars, it may 

^ Liebig, quoted in Simon's Chemistry, vol. ii. p. 153. (Lancet, 1844.) 
' ** The common or tribasio phosphoric acid." 

Chemical Composition of Phosphoric Acid, 

1 equivalent phosphorus P=31.436 

8 equivalents oxygen =64.000 

3 equivalents hydrogen = 3.000 



1 equivalent of phosphoric acid .... =98.436 

"The theory which assumes P to be a double atom, and the single atomic 
weight=15.718, uses P^ as the symbol for the above equivalent of phosphorus. 
This is an explanation to the reader, should he find himself embarrassed by the 
formulsB of different authors. "^TAu(ftcAum. 



fore treat of it in much the same manner as was adopted in examining the 
latter substance. 

Phosphorus enters the system constantly, and often in very considerable 
quantities. It is taken with the food, and it has also been long medicinally 
ordered. Within a short time, indeed, the phosphates and phosphites of 
lime and soda have been prescribed with variable results, as nervines^ and 
also as being suited to combat the ravages of tuberculous disease of the 
lungs. In certain cases, we may add, they are reported to have been of 
service ; and we can recall cases of general prostration, and of what has 
been sometimes termed "nervous debility," in which we have used them 
with apparently marked benefit. To Dr. Churchill, now of Paris, belongs, 
we believe, the credit of suggesting their persevering employment in threat- 
ened, or actually existing, pulmonary consumption. The success attained, 
although flattering in many instances — as we learned, personally, not long 
since, in the French capital — has not, by any means, justified the expecta- 
tions at first excited. 

This seeming digression from the immediate course of our subject, is not, 
after all, an element actually foreign to its consideration ; for we may thus 
at least be led to examine what cases will be likely to derive benefit from 
the ingestion of phosphorus into the system. 

The amount of phosphoric acid present, normally, in the urine, is con- 
siderably less, according to Becquerel and Rodier, Golding Bird, Johnson, 
Prout and others, than that of sulphuric acid ; and it is found in combina- 
tion with lime, ammonia, soda, or magnesia. Dr. Thudichum, we notice, 
in his estimate in the table from which we have taken our list of urinary 
constituents, has made the amount greater. In the system generally, the 
quantities existing at different times, will vary from nearly the same causes 
as have been assigned for the changes in the quantity of sulphuric acid ; 
viz., the nature and amount of the food taken, and the ingestion or other- 
wise, of phosphorus in a medicinal form. The same difference in rapidity 
of excretion of phosphoric acid, is observed in different persons, as is true 
with regard to sulphuric acid. And in respect to the activity and amount 
of excretion, the same variations are to be remarked as have been recorded 
for chlorine and sulphuric acid. Therefore, renal disease must be considered 
an important pathological influence in respect to the amounts excreted, as 
personal peculiarities and fortuitous circumstances as to diet, &c., are 
observed to be, physiologically. We learn from Vogel, that copious 
draughts of water will increase the amount of phosphoric acid excreted by 
the kidneys — a fact similar to what has been mentioned in respect to the 
chlorides. As Dr. Thudichum remarks, in commenting upon this point, 
and as we have previously intimated, **the organism may at one time con- 
tain an excess of phosphoric acid, at other times the acid may be deficient." 
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body, and its changes and variations, within the range of perfect health, be 
known. And then the examinations will have to comprise a complete 
analysis of all food, and of all excretions." (Op. ci7., p. 188.) 

The decrease of phosphoric acid in acute disease, noticed by Yogel, is 
ascribed partially, as was the fact with regard to snlphnric acid, to the 
diminution and quality of the diet ordered or made necessary. When the 
rations are richer and more liberal, the phosphoric acid increases in quan- 
tity ; and in convalescence the normal amount is often exceeded, owing to 
the increased ingestion of food. The decrease of phosphoric acid bears a 
notable proportion to the period of time the illness lasts — even if the 
attack be violent, and much fever accompany. If short, there is little 
variation in the amount of acid excreted, and vice versa. Severity and 
prolongation of the disease, with great diminution of, or total abstinence 
from food, causes very marked decrease in the quantity of phosphoric acid 
appearing in the urine. In chronic diseases f no rule is observed. Some- 
times, and indeed usually, there is great diminution in the amount, and 
again there may be excess. 

Certain statistics supplied by Dr. Thudichum, relatively to the quantities 
of phosphoric acid excreted in various diseases, and at different stages of 
each affection, have an important bearing upon the subject. In a table 
given by him (op, cit,, p. 191), the most remarkable points, perhaps, are 
that the largest amount mentioned ('' maximum") as excreted, was in the 
case of a female with diabetes insipidus (7.8 grammes) ; the next largest, 
in a TTiaZe, suffering from hydruria (6.8 grammes). This seemingly ratifies 
the remarks and observations previously made, that where the kidneys are 
most actively employed, the most phosphoric acid is excreted. 

If the question be now asked, whether there is any relation between the 
deficient excretion of the acid in question, and the diseases which have been 
specified as exhibiting less of the excreted product during their acute course 
— this implying the retention of a greater or less amount of the substance 
in the blood — we must admit that no positive proof of this absolute con- 
nection as yet exists. In this respect, as in many others pathologically 
important, the subject is very much in the position of the one last examined. 
We have already, incidentally, referred to the detection of an increased 
amount of the phosphates — in connection with the sulphates — in the urine 
of persons with cerebritis, by Dr. H. Bence Jones. This phenomenon, 
ascribed by that accomplished observer to rapid oxidation of the cerebral 
tissues, will, we conclude, hardly justify us in ascribing the inflammatory 
attack upon the brain, in any degree, to increase and undue retention of 
the phosphoric acid in the circulation. It does not appear, moreover, that 
the kidneys were at all disabled ; had they been, it is not impossible but 
more serious mischief might have occurred in such cases — although it is 
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the bowels, as well as from the kidneys. 

Earthy Phosphate&^ 

We have previously mentioned the medicinal ase of the phosphates, with 
the pnrpose of adding to the nervoas force, and in the hope of obviating 
tnberculous disease. The phosphates of lime and of soda have thas far 
been prominent in these respects. The latter is physiologically essential 
to the integrity of the blood and body." (Liebig, Thudichnm.) The pro- 
portion of earthy phosphates discharged daily is found to be very variable 
in different persons; and, according to the most reliable authorities, no 
average amount can yet be declared. Lehmann, when living upon a mixed 
diet, discharged, on the average, 1.09 grammes, daily; when his food was 
exclusively of an animal nature, the amount became 3.56.' 

* Chemical Composition of the Phosphates. 



Amraonio-pliosphate of soda^POg+NaO-f NH^O-f H0+8H0. ) ^^ 
Acid " " " =P05-fNaO-f2HO. 1 g:"^ 



o 






Ammonio-phospliate of magnesia=P06+2MgO+NH40+12HO. ■{ |' § i^'^l. 
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PhoBphate of lime (acid),=P05+2CaO+HO. ) |^ g=^ 

Phosphate of magnesia, =P06+2MgO-)-HO. ) |.J:>* 

Thudichum* 



Phosphate of soda 



Ammonio-phosphate of soda 
Phosphate of lime 
Ammonio-phosphate of magnesia 
Neutral phosphate of soda . 
Acid phosphate of soda 



(HO,2NaO,P205)+24HO. 



. ( HO,NH40,NaO,Pg05)+8HO. 
. (HO,2CaO,P205) 
. (NH40,2MgO,Pg06)+12HO. 
. (HO,2NaO,P406)+26HO. 
. (12HO,NaO,Pa05)+2HO.) 

G. Bird. 

Robin and Verdeil have pronounced the two salts, last described, to be normal 
oonBtitaents of the nrine. 

' '* There is no known salt the chemical characters of which approach more 
closely to those of the semm of blood than the phosphate of soda ; there is none 
more fitted for the absorption and entire removal from the organism of carbonic 
acid." — ^Liebig, Researches on the Chemistry of Food, and the Motion of the Juices 
in the Animal Body. Dr. Gregory's Translation, American edition, by Prof. £. N. 
Horaford, 1848. 

* In connection with the presence of phosphoric acid and of chloride of sodium 
in the system, the following remarks of Liebig have an interest and importance : 
" In some x>&thological conditions there has been observed (Schmidt, Annalen der 
Ckimie und Pharmacies vol. Ixi. p. 329), at points where bones and muscles meet, 
an aocumulation of free lactic and phosphoric acid, which has never been perceived 
at those points in the normal state. The solution and removal of the phosphate of 
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earthy phosphates in the system, would depend very much upon the integ- 
rity of the kidneys. If the latter were disabled, and even if not particu- 
larly disorganized — sometimes, even, if nearly healthy — there might be large 
deposition of these substances in various parts of the urinary passages. 
The circulation would in this manner be freed from an embarrassing 
amount of them, but the morbid effects of such an abundant deposit 
would certainly prove very troublesome. Vesical calculi are rarely entirely 
composed of the phosphates. Such is their friable nature and tendency to 
a pulverulent condition, that they prefer a nucleus of some sort, around 
which to accrete, rather than to form pure aggregations of their own sub- 
stance. 

Dr. Thudichum believes that " the originators of the term phosphatic 
diathesis and phosphuria, and their followers, linked a series of the most 
varied disorders together under this term, which had nothing in common 
but one symptom, namely, alkaline urine." {Op. ciLj p. 211.) He then 
proceeds to explain in a very clear manner, the reasons for a greater or 
less acidity or alkalinity of the urine. And alkalinity may thus be often 
due to a lack of animal food, by which a suitable amount of acid is usually 
supplied. Therefore the invalid and the poor man are alike liable to pass 
very alkaline urine — the dyspeptic from want of appetite, and the pauper 
from want of means. A vegetable or fruit diet, alone, will make the urine 
alkaline ; and those who cannot digest, or imagine they cannot digest 
meat, and therefore try a vegetable diet, will almojst certainly have alka- 
line urine. In anaemia, a meat-diet will soon produce an acid urine, with 
the phosphates, where no acidity .existed before. 

It would appear, then, so far as conclusions can at present be drawn, 
that a certain amount of phosphoric acid is not only physiologically ne- 
cessary (phosphate of soda)^ but that certain states of the system require 
additional amounts medicinally, or by food. The ammoniacal urine of 
patients who labour under spinal disease or injury, or who are suffering from 
other affections giving rise to retention and stagnation of the urine, and 
its alkaline change, is referable to a local cause ; and the mischief which 
undoubtedly results to the circulation by reason of this state of things, is 

lime, and therefore the disappearance of the bones, is a consequence of this state. 
It is not improbable that the cause, or one of the causes of this separation of acid 
from the substance of the muscles is this — that the vessels which contain the fluid 
of the muscles have undergone a change whereby they lose the property of retain- 
ing within them the acid fluid they contain. 

*^ The constant occurrence of chloride of sodium and phosphate of soda in the 
blood, and that of phosphate of potash and chloride of potassium in the juice of 
flesh, justify the assumption that both facts are altogether indispensable for the 
processes carried on in the blood and in th# fluid of the muscles." (Op. sup. cit,f 
p. 90.) 
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phosphates are passed for a long time, we should certainly look for sys- 
temic disorder ; and doubtless the general health would soon be found to 
deteriorate. Some specific cause might be detected for such failure — unless 
an unusual quantity of phosphoric acid were being introduced into the 
system, to account both for the large corresponding excretion, and for 
unimpaired health — should the latter be observed to exist. But usually, 
with such a state of things, impaired nervous energy, dyspepsia with irri- 
tability, and various functional disturbances, will be present. 

The extraordinary case reported by Dr. Golding Bird, of the man who 
passed very large quantities of the phosphate of lime, without apparent 
harm to his constitution (excepting that he was always dyspeptic), is 
believed by Dr. Thudichum to be an instance of imposture. There cer- 
tainly seems to be some reason for so regarding it. The patient had been 
under the care "of half the hospital physicians and surgeons in London," 
during fifty years. It is remarked that very possibly he might wish to be 
an object of permanent interest to whatever physician attended him, and 
that he liked hospital quarters. At one time he brought more than an 
ounce of the above-mentioned salt to Dr. Bird, and which he asserted was 
passed from himself. His urine was milky, and abundantly deposited the 
salt, as stated. It is not, however, impossible that he may have been even 
a longer time collecting the large quantity shown to Dr. Bird, than is 
suggested by Dr. Thudichum, viz., sixteen days. The man's health was so 
good that no treatment seemed justifiable, except on account of an appre- 
hension that a vesical calculus might form.*^ Dr. Thudichum does not 
think Dr. Bird's explanation of the case founded on fact;* and he refers 
to Dr. Front's remarks upon this point, as follows : — 

" If the reader should not share our doubts, he may adopt the explanation by 
Dr. G. Bird, for which, however, there is no basis in fact ; or he may explain it 
upon the ground of the following observation recorded by Dr. Prout. (p. 323, 
note.) This physician examined the body of a gentleman who, during the 
greatfer part of his life, had suffered from renal disease, remarkable for being 



. ' It would therefore seem that his dyspeptic symptoms were not very argent. 

' The following are Dr. Bird's explanatory remarks : " In oases of this kind it 
is very possihle that the phosphate of lime is secreted from the mucous membrane 
of the bladder, and not derived from the urine. All mucous secretions contain 
phosphoric acid, combined with earthy bases ; and hence if an excess of the latter 
is secreted with the vesical mucus, it may be washed away with the urine and 
form a deposit. This is by no means unfrequent in the irritable bladder, depend- 
ing on the existence of prostatic diseases, &c. : we have a perfect analogy to this 
in the calculous concretions found in the ducts of glands furnishing mucous secre- 
tions. These are all prone to secrete phosphates in too great an excess to be 
washed away with the secretion ; they are therefore retained and form a calculus. 
These, from whatever part of the body they are obtained, present nearly the same 
composition." {Urinary Deposits. Dr. Birkett's edition, 1857, p. 306.) 



kidneys were not only extensively disorganized, but most of the natural cavities, 
as well as many cysts, were found distended with numerous earthy concretions, 
of various sizes and composition. The concretions found in those cavities to 
which the urine had access^ consisted of the phosphate and carbonate of lime, 
and more or less of the triple phosphate of ammonia and magnesia, while those 
cavities or cysts distinct from the renal structure, and to which, therefore, the 
urine had no access, consisted of the calcareous phosphate and carbonate only, 
without any admixture of the triple phosphate." (Op, cit,^ p. 213.) ^ 

When what is termed the "ptosphatic diathesis" exists, or when we 
find copious phosphatic deposits in the urine, we are to expect in such 
patients a state of debility, listlessness and exhaustion, mental and physical 
— a sort of cachexia, with disturbed digestion, and an irritable state of the 
digestive organs ; and also, either some manifest or concealed disorder of 
the nervous system. To this condition we have already referred. Such 
symptoms should lead to the adoption of an alterative and tonic treatment, 
and to such examination of the patient bygienically and constitutionally, 
as will doubtless soon afford a knowledge of the chief source of difficulty 
— whether functional or systemic ; and if the latter, whether the cerebro- 
spinal, or renal organs are at fault ; or whether the blood itself be sur- 
charged with matters fit only for elimination. Old people often exhibit a 
train of symptoms indicating troubles referable to what is styled "the 
phosphatic diathesis." Dr. Bird well describes the state when he writes 
that there "is irritability with depression, a kind of erethism of the nervous 
system, if the expression be permitted, like that observed after considerable 
losses of blood." 

It seems peculiarly appropriate to introduce in this place the conclusions 
of Dr. H. Bence Jones in reference to the pathological bearing of phos- 
phatic salts in the economy — much of what we have previously said seems 
to find ratification in these opinions, and perhaps we could not better con- 
clude our examination of this department of our subject than by presenting 
them. 

" 1. No determination of an excessive secretion of phosphoric acid can be 
afforded by the deposit of earthy s^lts, unless the quantity of lime and magne- 
sia in the food be taken into account. 

** 2. No real increase of phosphatic salts occurs in spinal diseases, notwith- 
standing the existence of deposits. 

*^ 3. In fever, and in most acute inflammations, the phosphatic salts are not 
increased. 

"4:, In old cases of mania, melancholy, paralysis of the insane, or in chronic 
cases of disease in which nervous tissues are uninfluenced, no conclusions can 
be drawn. 

" 5. In fractures of the skull the phosphatic salts increase only when any 
inflammatory action occurs in the brain, and in acute phrenitis an excessive in- 
crease takes place. 



they are introduced with the ingesta ; an excess is, however, met with in some 
functional affections of the brain."* 

In this connection, we cannot bat allade to the zealons, and, as it would 
seem, very sensible, recommendation, by Dr. Bird, of what be appropriately 
terms " renal depnrants." Knowing, as we do, from unmistakable symp- 
toms, that a poisonous substance is traversing the blood, and thus per- 
vading all the bodily tissues, it is our manifest duty to use some such 
means for stimulating a sluggish, or even a partially diseased kidney, to 
freer elimination. And there are many substances which may be effectually 
employed in this manner, and innocuously, or even beneficially to the kid- 
neys themselves. Indeed, when there is even some degree of risk in 
demanding extra work from those organs, it is better to tax them rather 
severely, than to allow the accumulation of morbid matters, of any kind, 
in the blood. ** The alkalies, their carbonates, and their salts, witli such 
acids as in the animal economy are capable of being converted into car- 
bonic acid including the acetates, tartrates, citrates of soda and potass," 
are properly "renal depurants." (Bird, Op. cU., p. 462.) 

Ammonia. — Symbol: NHg; Equivalent, IT.O.' 

Ammonia exists in comparatively very small proportions in fresh and 
healthy urine.<^ Liebig, indeed, doubts whether it can indubitably be pro* 
nounced an invariable and constant constituent of normal urine. In these 
doubts he is joined by Lehmann and Scherer. Dr. Thudichum, who has 
investigated the subject in his treatise already largely referred to, thinks 
the researches of Bonssingault more satisfactory than those of Boecker and 
De Yry ; and that they tend to show the presence of this substance in the 
urine. Neubauer (Journal fur Practische Chemief Bd. 64, p. 177, and 
Anleitung, § 56), according to the same writer, has afforded the best 
proof, thus far, of the presence of certain amounts of ammonia in the 

* We transcribe these statements as given in Dr. Bird's volume ; consulting at 
the same time Dr. Jones's papers on the Sulphates and Phosphates, contained in 
the 30th and 34th volumes of the Medico-Chirurgical Society's Transactions. 

' Chemical Composition of Ammonia, 
H3= 3.0 17.65 

N =14.0 82.35 



17.0 100.00 

Thudichum, 

' Ammonia " is the only volatile alkali with which chemistry is acquainted ; 
and of this property we avail ourselves for its analysis." 

^^Demonstration of the presence of Ammonia in Urine, — ^The ammonia, which has 
been liberated from urine by means of milk of lime, is made to pass in the form 
of gas into a solution of sulphate of silver and arsenious acid ; the precipitate 
ensuing is evidence of its presence." (Thudichum,) 



this method, which I have already advanced ; the ammonia is set free by 
the addition to the urine of milk of lime. Now, if it can be proved that 
milk of lime, at the ordinary temperature of the air does not within a 
reasonable limit of time create ammonia from urea and the other organic 
substances, we are bound to say that an essential progress would be effected 
by these researches of Neubauer. The subject of ammonia in connection 
with the animal economy would be of immense importance, if it should be 
proved beyond the shadow of a doubt, what Dr. Richardson (Astley 
Cooper, Prize Essay for 1856, On the Cause of the Coagulation of the 
Blood) has endeavoured to show, namely, that ammonia is a regular con- 
stituent of the blood, and the solvent of fibrin in the living body." 
(pp. 219, 220.) 

According to the same author — who again refers to Neubauer's analyses 
for the proof of the assertion — ** The ammonia of the salts of ammonia^ 
when the latter are taken into the stomachy passes unchanged through the 
system and is discharged in the urine,^^ (p. 223.) , 

We have cited the above facts — principally of a chemical and physiolo- 
gical nature — because they are not only interesting, but also have an 
important relation to the pathological question which presents itself in 
regard to ammonia considered as a constituent of the urine; and whether^ 
its retention in the blj)od produces any morbid effects. We have not very 
much to offer upon this portion of the subject ; but there are some con- 
siderations which are significant. There is a great deal to be learned in 
regard to the matter — to say nothing of the points in dispute — and prin- 
cipally in reference to the production of uraBmia through the agency of 
carbonate of ammonia , as a product of fermentation in the blood. Upon 
this latter question we have already entered into extensive detail, and have 
endeavoured to present the actual status of the subject, as viewed by many 
celebrated and industrious observers. We refer the reader to the portion 
of this essay devoted to Uraemia ; and will merely add, that all who have 
examined the facts and theories advanced by Frerichs and others relative 
to uraeraic poisoning, acknowledge the importance of the investigations, 
and also seem fully aware of the conspicuous position which ammonia 
would assume as a morbid agent in the human system, if it should ever be 
proved to possess such a toxic influence as some now accord to it. Dr. 
Thudichum remarks upon this point : " If what some have ventured to 
bring forward as a defined feature of certain forms of disease of the kidney 
can really be maintained, namely, that the urea retained in the blood may 
there undergo decomposition into carbonate of ammonia, and give rise to 
the symptoms described as uraemia, the pathological indications of ammonia 
in the urine would be all-important in those diseases. And though quan- 
tities of ammonia might be excreted by the lungs, skin, and bowels, yet the 



ble. However probable such a process, under given circumstances, may be, 
actual and direct proof would be required to make it a fact ; and this we 
cannot say to have been afforded by the originators of the theory. We 
know, on the contrary, that the te^t said to be diagnostic of the presence 
of ammonia in the breath, the formation of white vapours on contact of 
the breath with a glass rod dipped in hydrochloric acid, frequently fails in 
cases with the most marked symptoms of uraemia. We must, therefore, 
expect further proofs, analyses of the blood and the excretions, before we 
can give that extension to toxaemia as a cause of various severe affections, 
which by various authors has been attributed to it. It is the same with 
putrid or septic fevers, under those conditions in which the blood is said 
to be in a state of dissolution. For all we know, ammonia may be a pro- 
duct of these pathological processes ; and then we might expect to find it, 
in part at least, in the urine." (Op. cit,^ pp. 224, 225.) 

The opinion of M. Claude Bernard, in his late work (Legons 8ur lea 
PropriH^s Fhysiologiques et les Alterations Pathologiques des Liquides 
de rOrganisme, Paris, Baillifere, 1859), is adverse to admitting that 
carbonate of ammonia is capable of producing toxaemia. We have de- 
ferred to this opinion more at length in another place. (See Appendix, 
Note A.) 

The small quantity of ammonia entering into the composition of the 
normal urine, is, of itself, an element which rather tends to preclude the 
idea' of its accumulating in the blood — in cases of retention of the urinary 
ingredients — in such quantities as to prove noxious, even if we consider it 
to be a toxic agent. At all events, under such a supposition, it would 
require a considerable time for bad effects to arise. And even granting all 
these conditions, the phenomena springing from retention of the other 
more abundant, constituents would preponderate ; unless, by that sort of 
" elective affinity'^ previously spoken of, ammonia alone were seized upon 
and retained in the circulation — the other matters being eliminated and 
excreted. 

Again, it is by no means impossible, although not definitely proved, that 
ammonia may be essential to the integrity of the blood ; in which case^ 
any pathological inferences from its presence, unless occurring in very large 
and improbable quantities, could hardly be drawn. And especially in view 
of the fact that the nature of that ferment supposed by Frerichs to be 
necessary for the production of carbonate of ammonia from urea contained 
in the blood, is yet unknown, must doubt envelop the whole question, 
pathologically, until further experiments shall be made, and its existence 
and real character be ascertained, or its nonentity determined. 

In respect to the question as to the necessity of ammonia to the proper 
constitution and healthy condition of the blood. Dr. Thudichum has some 
remarks which, under cover of a little pleasant facetiousness, contain 
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Speaking of the elimination of ammonia — ingested into the system in an 
unchanged state — by the kidneys, he says : — 

*' It remains to be seen whether caustic ammonia and carbonate of ammonia 
are eliminated in a similar manner. It remains, also, to be ascertained whether 
the organism produces any ammonia under ordinary circumstances, or whether 
the ammonia in the urine is simply introduced by our food and drink, or by the 
air which we breathe. Some articles of food are rich in ammonia, e, g,, radishes- 
The smoke of tobacco contains a large share of ammonia; and any person 
remaining for any length of time in a room filled with this ambrosial offering to 
Apollo, must inhale such quantities of ammonia as must materially increase the 
ordinary amount in his urine. If ammonia be really essential to the blood, the 
anti-tobacco leaguers may yet hear the argument advanced, that tobacco-smok- 
ing is really essential to keep our fibrine in solution, and that smoking has of 
late become so much more common because the ordinary sources of this ^ food,' 
the cesspools, dunghills, and other like accompaniments of human and animal 
habitations, have been done away with. A still greater amount of ammonia is 
of necessity inhaled where both the sources just mentioned flow without 
restraint." [Op, ciL, p. 224.) 

The fibrine in the blood of a very considerable proportion of the popu- 
lation of America ought to be in a good state of '^ solution" if the smoking 
of tobacco be in any degree conducive thereto I Let us hope that such is 
the effect of "the weed," via combustion and inbalatioli 1 

Several observers have stated the very small amount of ammonia which 
can be ascertained to exist in healthy urine.* Simon {Chemistry, Syd. 
Soc. edit., vol. ii. p. 132) says it "cannot be very easily demonstrated in 
healthy urine." Liebig {Lancet, 1844), referred to by Dr. Day, Editor of 
Simon's Chemistry {loc. cit.), pronounced the presence of ready formed 
ammonia in the urine, as only indicated by "very minute or doubtful 
traces ;" and stated also that "these traces probably pre-existed in the 
food partaken of." Dr. Day subsequently remarks: "Experiments for 
the determination of the amount of ammonia in the urine of healthy in« 
dividuals may become of importance in judging of pathological states ; for 
in fevers and other diseases, the amount of ammonia in the urine increases 
considerably. It is possible that by analyzing the urine we may, in the 
increasing or decreasing amount of ammonia, obtain a measure for the 
alterations which take place in diseases." 

As has been previously remarked, there seems not to be a sufficient amount 
of evidence from which to educe satisfactory conclusions relative to any 
pathological influence ammonia may have upon the system when present 
therein in unusual quantity. Those who attach such a distinct power to 
it in the production of ursemic intoxication and eclampsia, have yet to 

* "Ammonia exists only in the urine in combination with the muriatio, phos- 
phoric, and lithic acids." (Front, op, rt^, p. 555.) 



nnhesitatinglj and fnlly accepted. The preliminary structure certainly has 
a fair and plausible appearance, but needs full development and confirma- 
tion. We have endeavoured to present whatever is available and reliable 
upon the present topic, so far as our means of information permit. 

The examination of the relations of ammonia to the urine and the blood 
concludes the plan originally proposed by us in discussing the subject under 
consideration. It occurs to us, however, that a few words may appropri- 
ately be added relative to the iron and the colouring matter of the urine — 
ursematine. These we will briefly notice under one head. 

Iron AND Uiubmatinb.* 

Iron and ursematine exist normally together in combination" in the 
urine. Of teourse, variable amounts of iron must be found at different 
times in the system, according to the nature and amount of the ingesta ; 
and as the mineral in some of its various medicinal forms is very exten- 
sively used, there must be in many persons a large quantity introduced into 
the circulation." We know the marked beneficial effect of this medication 
in a large class of cases, especially in those of an anaemic and chlorotic 
character, and its employment was doubtless owing, first and mainly, to 
the knowledge of the fact that iron is a normal constituent of the blood. 
That portion of the vital fluid of which it is an integral part, is, as is well 
known, the hsematine or red colouring matter. Chemists have been in- 
clined to believe ursematine ''a derivate" of hsematine, so great is its 
resemblance to it. (Thudichum et ah) 

But little that is positive can be said upon this subject, as to any patho- 
logical deductions. We can hardly conceive of a suflScient quantity of iron 
being accumulated and retained in the blood — if derived merely from the 
amounts contained in the urine — to prove injurious. It is not infrequently 
observed in practice, that only certain quantities of iron can be medicinally 
ingested, without giving rise to headache, fulness and turgidity of the 
bloodvessels, with other disagreeable symptoms, principally of a plethoric 

' Iron: Sjinbol; Fe. Equivalent; 28.0. 
Ursematine: Elementarj composition unknown. 

Thudichum, 

* Harley ; cited by Thudichum. 

' Notwithstanding that iron is frequently thus largely ingested, it is a curious 
and hitherto unexplained fact, that it is not found in the liquid excreta. Its mode of 
elimination is therefore unknown. Upon this point, M. CI. Bernard remarks : " Iron 
is the only substance which exists normally in the hlood, which has not been found 
in the excreted liquids. How is it eliminated? This is undecided. A small 
quantity only is ahsorhed even in medicamentary usage. It has been found in the 
hair; hut this is a very slow method of elimination." (Zcfona sur les ProprUUs 
Physiologiques et les Alterations Pathologiques des Liquides de VOrganisme^ Paris, 
BailU^re, 1859, vol. i. pp. 448-9.) 



also, are far more easily affected by chalybeate^ than others. In some, 
this amounts to a species of idiosyncrasy which preclades the use of snch 
remedies, unless combined with other articles whose employment is often not 
desirable, and sometimes is inadmissible, for peculiar and varying reasons. 
Thus, we know persons whom iron, given in any considerable quantity, 
will purge persistently ; and in some such instances, if opium be combined 
with it for the purpose of restraining the action of the bowels, nausea takes 
the place of the diarrhoea — a species of intolerance of the medicament seems 
to exist. This is doubtless not uncommon. There are other manifestations 
sufficiently indicative of the powerful action of iron upon the system. But 
such phenomena, and those more especially mentioned above, are distinctly 
referable to considerable quantities of iron thrown into the organism at 
once, or gradually. As we have intimated, there appear to be no sufficient 
data whereupon to found any conclusions in reference to a possible patho- 
logical result of retention in the blood of the iron derived from the urine.^ 
With regard to the curative properties of iron in certain affections, the 
statements of Dr. Golding Bird have a peculiar fitness to our subject. lie 
says : — 

" Among the remedies which appear most successful when food is not con- 
verted into healthy chyle, and an unhealthy state of the blood from the presence 
of imperfectly a'^similated matters results, the preparations of iron deserve no- 
tice. I have repeatedly seen copious deposits of uric acid, in persons of low 
power, completely disappear pari passu with the cure of the pseudo^hlorotic 
symptoms present, by the use of this important drug.'' 

This is literally " killing two birds with one stone," enriching the blood, 
and depurating it, also. There can be little to fear from iron when judiciously 
administered; it is to be hoped that any "morbid effects" from large 
amounts existing in the circulation, in whatever way this may be produced, 
will by and by be satisfactorily and fully ascertained and explained. It 
would seem, however, that, had any very marked pathological phenomena 
been constantly, or even frequently, specially dependent upon accumulation 
from urinary obstruction or failure of due elimination, the acumen of the 
numerous competent observers of disease, so continually on the watch for 
such manifestations, would, ere this, have given us some positive ideas upon 
the subject. 

Ursematine. — There are some interesting observations relative to urge- 
matine, which it seems desirable to present at this time. Uraematine is 
believed to be derived, in great measure, from the ha^matine set free during 

^ '* The analysis of the urine may prove useful for determining the amount of iron 
which enters the blood and circulation when it is taken as a medicine." (Thudi- 
chum.) 
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Cholasmatine, the coloaring matter of the bile, is also considered a product 
of haematine. The colour of hsematine is known to be very persistent. 
The colour of the faeces and urine is ascribed by Dr. Thudichum to "effete 
haematine." He also alludes to the fact that iron is always conjoined with 
uraematine as a component element, and considers this as confirmatory of 
its origin from the colouring matter of the blood-corpuscles.* 

Yogel has shown that the amount of urasmatine is increased in acute 
febrile diseases ; in those which partake of an anaemic or chlorotic nature 
there is less colouring matter discharged. This is ascribed to the diminu- 
tion of the disintegration process constantly going on, as has been said, 
with greater or less activity. In typhoidal conditions, and in fevers of a 
septical type, there being great dissolution of the blood, the colour of the 
nrine is heightened. 

When haemato-globuline appears in the urine, it is indicative of destruc- 
tion of the blood-corpuscles, and is a sign of serious import. If only tran- 
sitory, however, and not recurrent, the case becomes more hopeful. " But 
when it is a symptom of severe scorbutic or septic disorders, it is a sign of 
great danger to the life of the patient. Suppression of the urine, and dis- 
coloration of the skin, when following the discharge of urine rich in hae- 
matoglobuline, are also very unfavourable, and are forerunners of a fatal 
termination of the case." (Thudichum, op, city p. 23T.) 

In discussing a question like that proposed for the subject of this essay, 
there is much to trammel us, on the score of incomplete revelations of the 
chemical and pathological elements concerned. The great interest and im- 
portance of the theme itself, and of the studies and investigations rendered 
necessary for its thorough and progressive examination, will more and 
more rapidly bring hidden truths to light. Practical experiments, and the 
continued observation of those engaged in medical pursuits, were never 
more needed than in elaborating the processes and extending the records 
already so well begun — instituting new methods and employing more pro- 
found scrutiny. And especially to those who have the great advantage of 
being connected with large hospitals, are rare opportunities afforded for 
these pursuits, destined, as they certainly are, to benefit suffering humanity, 
by enabling the members of our profession with more facility and certainty, 
in this class of cases, priua cognoscere, dein sanare. 

> For methods of ascertaining the quantity of nrsematine in healthy nrine, the 
amount passed In^twentj-fonr hours, and much valuable information relative to 
the various shades of colour observed in urine, together with illustrations, see Dr. 
Thndichum's work. Consult, also, Vogel, "Archiv. des Vereins fiir gemein- 
schaftliche Arbeiten," Bd. i. p. 137, 1853. 



APPENDIX. 

Note A. 

Urea ; questions rdaiive to its agency in the system. 

In a lately published work,^ M. Claude Bernard discusses the question whether 
urea is to be considered a tozaemic agent, either per se or by any product derived 
from it. The respect which the opinions of this distinguished observer must 
always command, and the very recent date of the conclusions at which he has 
arrived upon this subject, induce us to present such of them as are most essen- 
tial to our purpose. 

" Is urea a poison ? " asks M. Bernard, referring to the views of Frerichs. 
A poisonous substance, he goes on to say, although it may, like urea, be present 
in the circulation, is not necessarily toxic in every, even the smallest amount. 
" A violent poison may, then, exist in the blood, in very noticeable proportion, 
without occasioning symptoms of poisoning, if elimination be sufficiently rapid ; 
we are not, consequently, authorized to declare that urea is not a poison because 
it is formed in the blood in considerable quantities.'' (Yol. ii. p. 33.) Bernard 
then refers to the experiments of M. Gallois, who found the injection of urea 
into the blood, innocuous, even in large quantities. We must, then, he con- 
tinues, admitting the fact of innocuousness, seek another explanation. The 
theory of Frerichs does not seem sufficient, according to Bernard, to account 
for the phenomena observed. If carbonate of ammonia be injected in small 
quantity into the vessels, there is no result ; and even when introduced into 
the veins of animals in larger amounts, although an extreme agitation was pro- 
duced, yet life was maintained. Carbonate of ammonia, moreover, has nearly 
always been found both in pathological and in healthy blood. " Consequently, 
its presence in the blood cannot explain the special accidents of ursemia." 
Bernard therefore adopts another explanation, and puts forward the following 
views in preference to the others referred to. 1. The condition of the kidneys 
in advanced renal disease ; there is softening, breaking down of the tissue — 
"fonte putride." 2. By destroying the nerves going to the kidneys, their dis- 
organization is produced ; softening and purulent formations are brought on ; 
pus is thrown into the circulation ; and thus renal nutrition is wholly perverted, 
the kidneys becoming decomposed. In this state of things, Bernard is inclined 
to ascribe the poisoning of the blood and the resulting phenomena to the 
agency of the putrid matter thrown into the circulation from the injured kidney. 
He admits, however, that new experiments are necessary. Thus, we ought to 
see what effects will be produced by injecting the putrid matter from a kidney 

' '' Cours de M^deoine du College de France. LeQons sur les Propri^t^ Physiolo* 
glques et les Alterations Pathologiques des Liqaides de VOrganisme." Par M. 
Claude Bernard, Membre de I'lnstitut de France, Professeur de M6decine an College 
de France, Professeur de Physiologie G^Srale k la Faculty des Sciences, etc. etc. 
Paris, J. B. Baiimre et Fils, 1859. 



wnicn nas oecome aisorgamzea oy aixmciai aesxraction oi its nerves, into tne 
blood of a healthy animal — ^in fact we must ascertain whether the accidents 
supervening under such conditions will put on the aspect of the nervous phe- 
nomena of ursemia. 

" There is no physiological oflSce {r6le) known as especially appertaining to 
urea ; it is a purely excrementitious substance, not a secretion. It is regularly 
eliminated by the kidneys ; when this elimination is interfered with, we observe 
the supervention of grave phenomena, without being able to say whether they 
are, either primarily or secondarily, the consequence of an accumulation of urea 
in the blood, or whether they are dependent upon the lesion which has caused 
the accumulation." The phenomena referred to, says Bernard, have received 
the name urcemta, " Is it proper to class under the same category the con- 
vulsions of lying-in women?" [as we have seen has been done by Braun and 
others.] This is a question, according to Bernard, which is yet to be examined, 
and which it would be premature to pretend positively to answer at present. 
En resum^f Bernard thinks the accumulation of urea, or of carbonate of 
ammonia, in the blood, cannot explain the disorders alluded to ; but that it is 
far more plausible to believe them referable to destruction or injury of the 
renal nerves.* [This, however, would not explain the so-called uraemic convul- 
sions of pregnancy, since a sort of artificial, or curable, Bright's disease — cura- 
ble by the act of parturition — may then exist. The question is yet in dispute.] 

Dr. E. Brown-S6quard, in the number of the Journal de la Physiologie de 
VHomme et des AnimauXj for January, 1859, makes the following comments 
upon Dr. Hammond's experiments and conclusions ; and we are happy to avail 
ourselves of this distinguished physiologist's opinions upon this subject, es 
pecially in view of the very recent date of their announcement. Dr. S^quard, 
after giving Dr. Hammond's views and processes, as published in The North 
American Medico-Chirurgical Review for March, 1858, goes on to say : " We 
•hall confine ourselves to the following remarks : I. The author has not shown 
so conclusively, as he seems to suppose, the non-conversion of urea into ammonia 
(he employed hydrochloric acid as a reagent); 2. Injection into the jugular vein, 
of substances whose action is sought for, is a procedure very liable to make us 
suppose a non-poisonous substance poisonous, by reason of the disturbance 
which the injection of any liquid whatever into this vein sometimes produces in 
the movements of the heart ; 3. In dogs from whom the kidneys have been re- 
moved, the injection of four ounces of pure water is capable of producing the 
same morbid effects which the author observed after injecting the different salts 
and urea, contained in four ounces of water. We conclude, then, that Dr. Hcun- 
mond's experiments, exceedingly interesting though they are, are not sufficient 
to overthrow the ingenious theory of M. Frerichs. Of the two divisions of this 
tiieory, that which considers urea not to be a poison, or, at least, not to be ca> 
pable of producing uraemia, seems scarcely to be shaken by the experiments of 
Dr. Hammond. As to the other division, according to which uraemia is a 
poisoning due to the carbonate of ammonia, more powerful arguments than 
those we have cited above have already been urged against it, and, at the present 

* For Bernard's remarks, in extenso, see the work cited, vol. ii. pages 34—37 
inolusive. 
6 
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has only a variable proportion of influence. 

" The experiments of M. Gallois ( Th^se ina,ugurale, Paris, 1859) may be con- 
sidered more positive than those of the American physiologist, in showing that 
urea is a poison. M. Gallois has seen rabbits die, after violent convulsions, 
from the administration of twenty grammes of urea, introduced into the stomach. 
But we have no proof that urea is not transformed into carbonate of ammonia, 
or into some other toxic element." (Loc, cit.) 

M. Gu6rard {Did. de M^dedne, in 30 vols., Art. Sang), referring to the ac- 
cumulation of urea in the blood, thus writes : " This accumulation in the blood 
of a principle whose elements are endowed with such an excessive mobility, and 
which separate themselves with the greatest facility in order to transform them- 
selves into carbonate of ammonia, eminently deserves to arrest the attention of 
physiologists, on account of the accidents to which it will unfailingly give rise." 
He then asks, " if it be not probable that the ammoniacal odour pervading the 
excretions of those who have long had suppression of urine, is the result of the 
metamorphosis mentioned ? The plausibility of this opinion becomes greater if 
it be remembered that many observers have assured themselves of the existence 
of urea in the fluids effiised into the various serous cavities, in persons who have 
died of Bright's disease." M. Gu6rard refers, in this connection, to Dr. Babing- 
ton. (Cydopcedia of Anatomy and Physiology , Art. Blood,) 



Note B. 

The Sdatton of Vric Acid to Oout, 

Dr. Barlow {A Manned of the Pradice of Mediciney London, 1856), refer- 
ring to the explanation given by Dr. W. Budd [Medico-Chirurgical Transao- 
ttons) , in respect to the elective affinity manifested by certain morbific matters 
for certain organs and parts of the body, speaks of the support which the hu- 
moral pathology of the various gouty affections may reasonably derive from 
these views ; but he is by no means inclined to allow uric acid the important 
position of chief agent in the production of gout. He says : " Tt is not, however, 
intended to imply by what has been said, that lithic or uric acid is the alone or 
efficient cause of gout ; for if this were true, we should always have gout when 
uric acid is in abundance [not so, we would remark, if it be in process of elimi- 
nation, and is not rdained and accumulated in the blood — for such are the ele- 
ments evidently required for the production of the disease], and never have gout 
without it ; whereas, the presence of the one without the other, especially of 
uric acid without gout, is a matter of everyday experience." [For the reason 
above alleged ; for if uric acid appear in abundance in the urine, we infer from 
the fact alone, as a rule, its free elimination ; consequently, it does not accumu- 
late in the blood, and gout does not occur.] Dr. Barlow continues : '^ Upon 
what the gouty diathesis or susceptibility depends we know nothing [?] ; it 
manifests itself in the system by an affinity for the gouty poison (uric acid it 
may be) in different parts. If this diathesis be such as to produce an affinity of 
extraordinary intensity, there may be a local excess of this substance, without 
any such excess, or even with a deficiency, in the system at large, just as there 
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anaemic. This explanation of the difficulty is merely suggested as possible, not 
enunciated as certain ; it nevertheless derives confirmation from the recent ob- 
servation of Dr. Garrod that uric acid is present in the serum, effused when a 
blister has been applied over a joint aflfected with gouty inflammation." (Op, 
cit,, English edition, 1856, p. 143.) Aside from the force of the evidence ad- 
duced by Dr. Garrod in the test referred to by Dr. Barlow, we cannot think the 
position of the latter author is strengthened by the analogy which he attempts 
to establish — or the similarity which he would imply, in vital action — ^between 
local hypersemia jn. general anaemic states and the deposition of urate of soda 
by elective affinity. In fine, in the one case, the blood, although deteriorated, 
does not, in the circumstances proposed, contain a poison ; whc^reas, in the latter 
case, it does, or the local manifestations thereof would not occur. Mere local 
hyperaemia, occurring as above mentioned, cannot be properly compared with 
the local exhibition, by vicarious action, of the product of an abnormal amount 
of uric acid in the blood. 
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Has fairly ectablished for itself a place araon^ the 
classical medical literature of England. — British 
and Foreign Medieo-Ckir. Review^ July, 1857. 

Dr. Budd's Treatise on Diseases of the Liver is 
now a standard work in Medical literature, and dur- 
ing the intervals which have elapsed between the 
successive editions, the author has incorporated into 
the text the most striking novelties which have cha- 
racterized the recent progress of hepatic physiology 
and pathology; so that although the size of the book 



is not perceptibly changed, the history of liver dis- 
eases is made more complete, and is kept upon a level 
with the progress of modern science. It is the best 
work on Diseases of the Liver in any language. — 
London Med. Times and Gazette., June 27, 1857. 

This work, now the standard book of reference on 
the dioeases of which it treats, has been carefully 
revised, and many new illustrations of the views of 
the learned author added in the present edition.-— 
Dublin Quarterly Journal, Aug. 1857. 
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The increase of mental disease in its various forms, and the difficult questions to which it is 
constantly giving rise, render the subject one of daily enhanced interest, requiring on the part of 
the physician a constantly greater familiarity with this, the most perplexing branch of his profes- 
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improved methods of treatment which have done so much in alleviating the condition or restoring 
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the distinguished reputation and experience of the authors will entitle it at once to the confidence 
of both student and practitioner. Its scope may be gathered from the declaration of the authors 
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such knowledge, sufficiently elementary to be adapted to the wants of the student, and sufficiently 
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MENT. With handsome illustrations. One vol. 8vo., extra cloth, pp. 276. $1 60. 

Mr. Brown has earned for himself a high reputa- 
tion in the operative treatment of sundry diBeasea 
and injuries to which females are peculiarly subject 



We can truly say of his work that it is an in(portant 
addition to obstetrical literature. The operative 
suggestions and contrivances which Mr. Brown de- 
■oriDes, exhibit much practical sagacity and skill, 



and merit the careful attention of every sargeOB- 
accoucheur. — Association Journal. 

We have no hesitation in recommending this bock 
to tlie careful attention of all surgeons who make 
female Ci)mpiaints a part of their stndy and practice. 
-^Dublin Quarterly Journal. 
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BARLOW (GEORGE H.), M. C 

Phyiitian to Guy'. Hospllal, London, Ao. 

A MANUAL OP TEE PEAGTICE OP MEDICINE. With Additiona by D. 

F. CoNEiB, M. D., author of" A Practical Treatise OB Diseases of Children," &c. Ill 
some oclavo volume, leather, of over 600 pages. S^ Ii. 
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BARTLETT (ELrSHA), M. D. 
THE HISTORY, DUGNOSIS, AND TREATMENT OF THE FETER3 

OF THE UNITED STATES. A new and revised edition. By Alonzo Clark, M. D., Prof. 
of Pathology and Practical Medicine in the N. V. College of Physicians and Sui^feoQd, Ac. In 
- ' -' "X hundred pages, eitrn cloth. FriOB S3 00. 



itii 






of the edi'tor'ira'faliy iin to the tfme*. Thediitinct- 
ivefeatnraB of the dilTereDtrDrnitoffevccare plainly 

ear^Dlly and aeenrately drawn, aad to the Aiqeri- 



loddeaBrreillyhiili lince ill Hrat puhltcation. It 



I 
I 




but It may t>e permiiiea me lo say mai me siuay oi joini aisea^es nas very uiiicu occupiea my aiieu- 
tion, even from ray studentship, and that for the last six or eight years my devotion to that subject 

has been almost unremitting The real weight of my work has been at the bedside, 

and the greatest labor devoted to interpreting symptoms and remedying their cause." — Author's 
Preface. 



At the outset we may state that the work is 
wonhy of much praise, and bears evidence of much 
thoughtful and careful inquiry, and here and there 
of no slight originality. We have already carritd 
ttiit notice further thnn we intended to do, but not 
to the extent the work deserves. We can only add, 
that the perusal of it has afforded us great pleasure. 
The Huthor has evidently worked very hard at his 
subject, and his investigations into the Physiology 
and Pathology of Joints have been carried on in a 
manner which entitles him to be listened to with 
attention and respect. We must not omit to men- 
tion the very admirable plates with which the vo- 
lume is enriched. We seldom meet with such striko 
incr and faithful delineations of disease. — London 
Med. Times and Gazette^ Feb. 9, IbGl. 

We cannot take leave, however, of Mr. Barwell, 
without congratulating him on the interesting 
amount of information which he has compressed 
into his book. The work appears to us calculated 



to be of much use to the practising surgeon who 
may be in want of a treatise on diseases of tiie joints, 
and at the same time one which contains the latest 
information on articular affections and the opera- 
tions for their cure. — Dublin Med. Press j Feb. 27, 
1861. 

This volume will be welcomed, both by the pa- 
thologist and the surgeon, as being the record of 
much honest research and careful investigaticm into 
the nature and treatment of a most important class 
of disorders. We cannot conclude this notice of a 
valuable and useful book without calling attention 
to the amount of bonHJide work it contains. In the 
present day of universal book- making, it is no slight 
matter for a volume to show laborious investiga- 
tion, and at the same time original thought, on the 
part of its au.hor, whom Me may congratulate on 
the successful completion of his arduous task. — 
London Lancet^ March 9, 1661. 



CARPENTER (WILLIAM B.), M. D., F. R. 8., «tc., 

Examiner in Physiology and Comparative Anatomy in the University of London. 

PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief applications to 

Psychology, Pathology, Therapeutics, Hygiene, and Forensic Medicine. A new American, from 
the last and revised London edition. With nearly three hundred illustrations. £dited, with addi- 
tions, by Francis Gurney Smith, M. C, Professor of the Institutes of Medicine in the Pennsyl- 
vania Medical College, dec. In one very large and beautiful octavo volume, of about nine hundred 
large pages, handsomely printed and strongly boimd in leather, with raised bands. $4 25. 

In the preparation of this new edition, the author has spared no labor to render it, as heretofore, 
a complete and lucid exposition of the most advanced condition of its important subject. The 
amount of the additions required to effect this object thoroughly, joined to the former large size of 
the volume, presenting objections arising from the unwieldy bulk of the work, he has omitted all 
those portions not bearing directly upon Human Physiology, designing to incorporate them in 
his forthcoming Treatise on General Physiology. As a full and accurate text-book on the Phy- 
siology of Man, the work in its present condition therefore presents even greater claims upon 
the student and physician (i^n those which have heretofore won for it the very wide and distin- 
guished favor wnich it has so long enjoyed. The additions of Prof. Smith will be found to supply 
whatever may have been wanting to the American student, while the introduction of many new 
illustrations, and the most careful mechanical execution, render the volume one of the most at- 
tractive as yet issued. 



For upwards of thirteen years Dr. Carpenter's 
work has been considered by the profession gene- 
rally, both in this country and England, as the most 
valuable compendium on the subject of physiology 
in our language. This distinction it owes to the high 
attainments and unwearied industry of its accom- 

f»Ushed author. The present edition (which, like the 
ast American one, was prepared by the author him- 
self), is the result of such extensive revision, that it 
may almost be considered a new work. We need 
hardly say, in concludingthisbrief notice, that while 
the work is indispensable to every student of medi- 
cine in this country, it will amply repay the practi- 
tioner for its perusal by the interest and value of its 
contents. — Boston Med. and Surg. Journal, 

TIlis is a standard work — the text-book used by all 
medical students who read the English language. 
It has passed through several editions in order to 
keep pace with the rapidly growing science of Phy- 
siology. Nothing need be said in its praise, for its 
merits are universally known ; we have nothing to 
say of its defects, for they only .appear where the 
science of which it treats is incomplete. — Western 
Lancet. 

The most complete exposition of physiolc^^y which 
any language can at present give. — Brit, and For. 
Med.'CMrurg. Revievf. 

The greatest, the most reliable, and the best book 
OB the subject which we know of in the English 



To eulogize this great work wonld be saperflnous. 
We should observe, however, that in this editi(»& 
the author has remodelled a large portion of the 
former, and the editor has added mucn matter of in- 
terest, especially in the form of illustrations. We 
may confidently recommend it as the most complete 
work on Human Physiology in our language. — 
Southern Med. and Surg. Journal. 

The most complete work on the science in car 
language. — Am. Med. Journal. 

The most complete work now extant in our lan- 
guage. — N. O. Med, Register, 

The best text-book in the lan^puage on this ex- 
tensive subject. — London Med. Times. 

A complete cyclopeedia of this branch of science. 
—N. Y. Med. Times. 

The profession of this country, and perhaps also 
of Europe, have anxiously and for some time awaited 
the announcement of this new edition of Carpenter's 
Human Physiology. His former editions have for 
many years been almost the only text-book on Phy- 
siology in all our medical schools, and its circula- 
tion among the profession has been unsurpassed by 
any work in any department of medical science. 

It is quite unnecessary for us to speak of this 
work as its merits would justify. The mere an- 
nouncement of its appearance will afford the highest 
pleasure to every student of Physiology, while its 
perusal will be of infinite service in advancing 
physiological science. — Ohio Med. and Surg. Joum. 
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IB moBt BiSsenliaJ lo Ibo working micro6copiBt, with such an accoanl of Ibe objects best filled for 
his BlUdy, as might quality bim lo comprehend what he observes, and might thus prepare bim to 

plitbiiig Ibis, no one acquainted with his previous labors can doubt. 

The great importance of the microscope a» a means of Jiagnosla, and the number of microaco- 
pislB who are atso physieiann, have induced the Aniericaa pubiisberp, udlb the aulhur's approval, id 
add an Appendii, carefully prejrared by Professor Sm lib, ua (be applicoliohs of the instrumeni to 

accessories. This portion of the work ia lllusiraled with nearly one hundred wood-cula, and, it Is 
hoped, will adapt [he volume more particularly to the use of the American student. 
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ELEMENTS (OR MANUAL) OF PHYSIOLOGY, INCLUDING PHYSIO- 

LOGICAL ANATOMY. Second American, from a new and revised London edilion. With 

one hundr^ and ninety 11 lustrations. In one very handsome octavo volume, leather, pp. 566. 

83 00. 

In publishing the first edition of Ihis work, its title was altered from that ol Ibe London volume, 
by Ihe sabfliluliou of Ihe word "Elemenla" for that of "Manual," sod with the author's saiiclion 
the title of " Elements" is still retained as being more eipresaive of Ihe scope of the treatise. 

To lay thai it li tUe best manuBl n( PhyHiult^y 

eiUaoBted the sobjiotof Pbysiolojy. In Ihoprfiont, 



PEIJfOIPLES OF COMPARATIVD PHYSIOLOGY. Ne» Americm, from 

the Fourth and Kevised London edilion. In one large and hand^^ome octavo volume, with over 
three hundred beautiful illualrationa. pp. 752. Extra cloth, 84 80 ; leather, raised bands, $5 ZS. 
nnld not only be read bnt t 
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eipeaially to Ihe yDnneer eIbu would we coidtally 
ciinunend 11 hb best fitted of any work In the Engliih 
langnage to qualify Ihem for Ihe reception and acin- 
prchcnaion of thoK [ralhii which ate daily being de- 
veloped inphysioli^y. — Mcdiiai CouHsiUaT. 

Wilhnnt pretending to it, it ii an eneyelopedii of 
the SBbJaet, aDOarate and cumplele in all reapecla — 

(be aeianee has now Brrired,— Zlnbli- QiutrUrIf 
Imtmalt/ Kalian Sucnri. 

A truly nagnlGcenl work-in itaelfa perfect phy- 
■loioglcal atudy.— Jlanluie'i Abittact. 

HI tax SAHR AUTHOR. (Pnparing.) 

PRINCIPLES OP GENERAL PHYSIOLOGY, INCLUDING ORGANIC 

CHEMISTKY AND HISTOLOGY. With a General Sketch oi Ihe Vegetable and A.iimal 
Kingdom. In one large and very handsome octavo volume, with several hundred illustrations. 



been broogbl, from tha n ' 

nduee to iti eonipleteaeti, i 

■anlng 11 c<- " 



orinnguBge in which the whole'l* clothed, 
must feel deeply indebted to Dr. Carpenter 
hi i high lepnlation^Widwoi'KM... 



A PRIZE ESSAY ON THE USE OF ALCOHOLIC LIQUORS IN HEALTH 

AND UISEASK. New edition, with a Preface by D. F. Condis, M. D., and eiplnu 
scientific words. In one neat l£iiio. volume, extra cloth, pp. 17S. 51) cents. 



in presennng a new^ ana revisea eaiiion oi lais ravorue ^wotkj ine puDii^ners nave oniy xo siaxe 
that the author has endeavored to render it in every respect "a complete and faithful exposition of 
the pathology and therapeutics of the maladies incident to the earlier stages of existence — a full 
and exact account of the diseases of infancy and childhood." To accrmpli!!ih this he has subjected 
the whole work to a careful and thorough revision, rewriting a considerable portion, and adding 
several new chapters. In this manner it U hoped that any deficiencies which may have previously 
existed have been supplied, that the recent labors of practitioners and observers have been tho- 
roughly incorporated, and that in every point the work will be found to maintain the high reputation 
it has enjoyea as a complete and thoroughly practical book of reierence in infantile affections. 

A few notices of previous editions are subjoined. 

We pronounced the first edition to be the best 
work on the diseases of children in the English 



Dr. Condie's scholarship, acumen^ industry, and 
practical sense are manifested in this, as in all his 
numerous contributions to science. — Vr. Holmes's 



Report to the American Medical Association. 

Taken as a whole, in our judgment. Dr. Condie^s 
Treatise is the one from the perusal of which the 
practitioner in this country will rise with the great- 
est satisfaction. — Western Journal of Medicine and 
Surgery. 

One of the best works upon the Diseases of Chil- 
dren in the English language. — Western Lancet. 

We feel assuT«d from actual experience that nc 
physician's library can be complete without a copy 
of this work. — N. Y. Journal of Medicine. 

A veritable paediatric encyclopaedia, and an honoi 
to American medical literature. — Okio Medical and 
Surgical Journal. 

We feel persuaded that the American medical pro- 
fession will soon regard it not only as a very good, 
but as the vbrt best <' Practical Treatise on the 
Diseases of Children." — American Medical Journal 

In the department of infantile therapeutics, the 
work of Dr. Conuie is considered one ot the best 
which bus been published in the English language. 
— The Stethoscope. 



language, and, notwithstanding all that has been 
published, we still regard it in that light. — Medical 
Examiner. 

The value of works by native authors on the dis- 
eases which the physician is called upon to combat, 
will be appreciated by all; ani the work of Dr. Con- 
die has gHined for iiself the character of a safe guide 
tor students, and a useful work for consultation by 
those engaged in practice. — N. Y. Med Times. 

This is the fourth edition of this deservedly popu- 
lar treatise. During the inter\ral since the lust edi- 
tion, it bus been subjected to a thorough revision 
by the author; and all new observations in the 
pathology and therapeutics of children have been 
included in the present volume. As we said bt fore, 
we do not know of a better book on diseases of chil- 
dren, and to a large part of its recommendations we 
yield an unhesitating concurrence. — Buffalo Med. 
Journal. 

Perhaps the most full and complete work now be- 
fore the profession of the United States; Indeed, we 
may say in the English language. It is vastly supe- 
rior to most of its predecessors. — Transylvanxa Med, 
Journal 



CHRI8TI80N (ROBERT), M. D., V. P. R. 8. E., &c. 
A DISPENSATORY; or, Commentary on the Pharmacopoeias of Great Britain 

and the United States ; comprising the Natural History, Description, Chemistry, Pharmacy, Ac- 
tions, Uses, and Doses of the Articles of the Materia Medica. Second edition, revised and im- 
proved, with a Supplement containing the most important New Remedies. With copious Addi- 
tions, and two himcired and thirteen large wood-engravings. By K. Eglbsfeld Griffith, M. D. 
In one very large and handsome octavo volume, leather, raised bands, of over lOOB pages. $3 50. 

COOPER (BRAN8BY B.), F. R. 8. 

LECTURES ON THE PRINCIPLES AND PRACTICE OF SURGBftT. 

in one very large octavo volume, extra cloth, of 750 pages. $3 00. ^ 



COOPER ON DISLOCATIONS AND FRAC- 
TURES OF THE JOINTS— Edited by Bransbt 
B. GooPBR, F. R. S., &c. With additional Ob- 
servations by Prof. J. C. Warrbn. A new Ame- 
rican edition. In one handsome octavo volume, 
extra cloth, of about 500 pages, with numerous 
illustrations on wood. 83 25. 

COOPER ON THE ANATOMY AND DISEASES 
OF THE BREAST, with twenty-five Miscellane- 
ous and Surgical Papers. One large volume, im- 
perial 8vo., extra cloth, with 252 figures, on 36 
plates. 92 50. 

COOPER ON THE STRUCTURE AND DIS- 
EASES OF THE TESTIS, AND ON THE 
THYMUS GLAND. One vol. imperial 8vo., ex- 
tra cloth, with 177 figures on 29 plates. S2 00. 



COPLAND ON THE CAUSES, NATURE, AND 
TREATMENT OF PALSY AND APOPLEXY. 
In one volume, royal 12mo., extra cloth, pp. 326. 
80 cents. 

CLYMER ON FEVERS: THEIR DIAGNOSIS, 
PATHOLOGY, AND TREATMENT In one 
octavo volume, leather, of 600 pages. 81 50. 

COLOMBAT DE L'ISERE ON THE DISEASES 
OF FEMALES, and on the special Hygiene of 
their Sex. Translated, with many Notes and Ad- 
ditions, by C. D. Mkios, M. D. Second edition, 
revised and improved In one large volume, oe- 
tavo, leather, with numerous wood-cuts. pp. 720. 
83 50. 



0AR80N (JOSEPH), M. D., 

Professor of Materia Medica and Pharmacy in the University of Pennsylvania. 

SYNOPSIS OP THE COURSE OF LECTURES ON MATERIA MEDICA 

AND PHARMACY, delivered in the University of Pennsylvania. Second and revised edi- 
tion. In one very neat octavo volume, extra cioth, of 208 pages. 81 50. 

CURLING (T. B.), F. R.8., 
Burgeon to the London Hospital, President of the Hunterian Society, &c. 

A PRACTICAL TREATISE ON DISEASES OP THE TESTIS, SPERMA- 

TIC CORD, AND SCROTUM. Second American, from the second and enlarged English edi- 
tioa, la one Jtandaome octavo volume, extra clotk, with numerous illustrations, pp. 420. $2 00. 



This work has beeu !o lung an fwtiUuihed QiTorila, bolb aa a tBxMtook for tlia leanier udaaa; 

relisble aid in cunsuliaiitin lorlhe praciiiioncr, tbnl in preseniing a new edilian it is nnlv neueisary 
lo aall allenlinn la Iha very exlendi^d i m prove men M wbich it bas received. Having budlbe beatitit 
oriwa reviKiunx by lUa auibur binae the last American reprint, it has baen ftialerially enlsreedi aiid 
Dr. Churobiil's WBll-linown conscientiuus indumry i-< a g-uaranlee ibat every portion bas been tbo- 
roughly brniighl up with llie latest results of European in veftigatjoa in all di:parinieals of tbe »ci- 
•■nco and an ol' objielricB. Tbe recent ddle of the last Dublin edilioo bas not left much ol novelly 
for the Americtin (?dit(<r lo introduce, bill bs bas endeavored lo insert wbalav^r baa Bines appeared, 
Kwetber wiih »tich matlere ad bis experience ban sbown bim would be desirable for the American 
sludeul, including a large number of iliu9tr«lions. Wilb the sanction of tbe auLhor be has added 
in the lorm of ao appenjii, seme chaplers from a lillle "Mnnuol for Midwivef and Hutses," re- 
cenily Issued by Dr. Churchill, beUeving that the details there pieseuted can hardly (ail (o prove of 
admnlaga lo the junior practitioner. Tne result of all ihene additions is that the work now con- 

iralions, so ihal n<>t withstanding iba use of a smaller type, the volume coalalns almost two hundred 
pane* more than before. 

Nu eSViri bas been spared to secure an impmvciaent in (be mechanical exsculion of (he work 
eqrial lo that which the lexl has received, and the valume is confidently presented as one of tbe 
bundtomeiil thai baa thus far been laid Ijelore (be American profession; while tbe very low priue 
at which it is oHered should secure fur h B place in every lecture-room and on every office table. 

A better boob in whii^h la 1«rD these iinpnrlant The mnil pcipatar work oa midwifsiy ever iBia«l 
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markHtapprobBtioDwitutdhesaperflDOas, We need 
only iay, thBrefnreT thnt If the Brat edition was 
Ihoaght worthy of a favorable reception by tlie 
ned^l public, we can eonBdently amrm that this 
will be fnnni! muirb mure so. the leetursr, the 

Tctieal dad praelicHl midwifeTy. — iDublin QuarttTli/ 



Dlheri.— SoHlAirfl Midi 



serving nf being placed in the haniji of ttie tvrc, 
the ailvaaiied sladeal, DC the practitioner, — laidical 

PrevioBieilltinni, nndei theeditDrialnnpcrvislon 



ssis: 



Itj; nf having hut 



hrought 


uphyth 




and able 


"meatlf 


iXiVr 




"iMraeT," 






















»,■.- 






■»4S«-rJ 


umal. 



gnage.— JBintl*iy/ii 






BY THB B»MK ADTHOK, (ieisfe pH^WjlAarf,) 

ON THE DISEASES OF INFANTS AND CHILDREN. Second American 

Edition, revised and enlarged by the author. Edited, with Notes, by W. V. KKATrwa, M. D, In 
one large and handsome volume, eilra doth, of over 700 pages. S3 00, or in leaiher, (3 25. 
In preparing this work a second time for ibe American protession, the author has spared no 
labor in giving li a very thorough revision, introducing i<everal new chupters, and rewriting others, 
While every portion of the volume has been subjected to a severe scrutiny. The efforts of the 
Americaii editor have been directed to supplying such infornutllon relative lo mailers peculiar 
to this country aa might have escaped khe allenlinn of Ibe author, and the whole 
fore, be safely pronounced one of the most complete works on ibe auhjecl accessible t 
rican Profession. By an alteration in tbe size of Ibe page, these very extensive adii 
been accommodated wilbonl unduly increasing the siie of the work. 

BSSAYS ON THE PUERPERa" PEVEr" AND OTHER DISEASES PE- 




This edition of Dr. Churchill's very popular treatise may almost be termed a new work, so 
thoroughly has he revised it in every portion. It will be f>und greatly enlarged, and completely 
brought up to the most recent condition ol the subjeot, while the very handsome series of illustra- 
tions introduced, representing such pathological conditions as can be accurately portrayed, present 
a novel feature, ancf afford valuable assistance to the young practitioner. Such additions as ap- 
peared desirable for the American student have been made by the editor. Dr. Condie, while a 
marked improvement in the mechanical execution keeps pace with the advance in all other respects 
which the volume has undergone, while the price has been kept at the former very moderate rate. 

It comprises, unquestionabljr, one of the most ex- 
act and comprehensive expositions of the present 
state of medical knowledge in respect to the diseases 



of women that has yet been published. — Am. Joum 
Med. Sciences. 

This work is the most reliable which we possess 
on this subject; and is deservedly popular with the 
profession. — Charleston Med. Journal, July, 1857. 

We know 6f no author who deserves that appro- 
bation, on <<the diseases of females," to the same 



extent that Dr. Churchill does. His, indeed, is the 
only thorough treatise we know of on the subject; 
anci it may be commended to practitioners and stu- 
dents as a masterpiece in its particular department. 
~^The Western Journal of Medicine and Surgery. 

As a comprehensive manual for students, or a 
work of reference for practitioners, it surpasses any 
other that has ever issued on the same subject from 
the British press.^— Dn&Ztn Quart. Journal. 



DICKSON (S. H.), M. D.. 

Professor of Practice of Medicine in the Jefferson Medical College, Philadelphia. 

ELEMENTS OP MEDICINE; a Compendious View of" Pathology and Thera- 

peutics, or the History and Treatment of Diseases. Second edition, revised. lu one large and 
handsome octavo volume, of 750 pages, leather. $3 75. {Just Isstied.) 

The steadv demand which has so soon exhausted the first edition of this work, sufficiently shows 
that the author was not mistaken in supposing that a volume of this character was needed — an 
elementary manual of practice, which should present the leading principles of medicine with the 
practical results, in a condensed and perspicuous manner. Disencumbered oi unnecessary detail 
and fruitless speculations, it embodies what is most requisite for the student to learn, and at the 
same time what the active practitioner wants when obliged, m the daily calls of his profession, to 
refresh his memory on special points. The clear and attractive style of the author renders the 
whole ea^y of comprehension, while his long experience gives to his teachings an authority every- 
where acknowledged. Few physicians, indeed, have had wider opportunities for observation and 
experience, and few, perhaps, have used them to better purpose. As the result of a long life de- 
voted to study and practice, the present edition, revised and brought up to the date o( publication, 
will doubtless maintain the reputation already acquired as a condensed and convenient American 
text-book on the Practice of Medicine. 



DRUITT (ROBERT), M.R. C.8., &c. 

THE PRINCIPLES AND PRACTICE OF MODERN SURGERY. A new 

and revi^ed American from the eighth enlarged and improved London edition. Illustrated with 
four hundred and thirty-two wood-engravings. In one very handsomelv printed octavo volume, 
leather, of nearly 700 large pages. $3 50. (Now Ready, October, 1860.) 

A work which like Druitt's Surgery has for so many years maintained the position of a lead- 
ing favorite with all classes of the profession, needs no special recommendation to attract attention 
to a revired edition. It is only necessary to state that the author has spared no pains to keep the 
work up to its well earned reputation of presenting in a small and convenient compass the latest 
condition of every department of surgery, considered both as a science and as an art; and that the 
services of a competent American editor have been employed to introduce whatever novelties may 
have escaped the author's attention, or may prove of service to the American practitioner. As 
several editions have appeared in London since the issue of the last American reprint, the volume 
has had the benefit of repeated revisions by the author, resulting in a very tborough alteration and 
improvement. The extent of these additions may be estimated from the fact that it now contains 
about one- third more matter than the previous American edition, and that notwithstanding the 
adoption of a smaller type, the pages have been increased by about one hundred, while nearly two 
hundred and fifty wood-cuts have been added to the former list of illustrations. 

A marked improvement will also be perceived in the mechanical and artist ical -execution of the 
work, which, printed in the best style, on new type, and fine paper, leaves little to be desired as 
regards external finish ; while at the very low price affixed it will be found one of the cheapest 
Volumes accessiole to the profession. 



This popular volume, now a most comprehensive 
work on surgery, has undergone many corrections, 
improvemenis* and additions, and the principles and 
the practice of the art have been brought down to 
the latest record and observation. Of the operations 
in snigcry it is impossible to ipeak too highly. The 
descripiions are so clear and concise, and the illus- 
t/ations so accurate and numerous, that the student 
can have no difficulty, with instrument in hand, and 
book by his side, over the dead body, in obtaining^ 
a proper knowledge and sufficient tact in this much 
neglected depart meat of medical education. — British 
and Foreign Medieo-Chirurg, Revietc, Jan. 1960. 

In the present edition the author has entirely re- 
written many of the chapters, and has incurpuratsd 
the varioaa improvementB KHQ additions in modern 
Murgery, On earefahy going oyer it, we find that 



nothing of real practical importance has been omit- 
ted ; it presents a faithful epitome of everything re- 
lating t ) Burgerv up to the present hour. It is de- 
servedly a popular manual, both with the student 
and practitioner. — London Lancet, Nov. 19, 1859. 

In closing this brief notice, we recommend as cor- 
dially as ever this most useful and comprehensive 
hand-book. It must prove a vast assibtance, not 
only to the student of surgery, but also to the busy 

Eractitioner whc may not have the leisure to devote 
imself to the study of more lengthy volumes. — 
London Med. Times and Gazette^ Oct. 22, 1859. 

In a word, this eighth edition of Dr. Druitt's 
Manual of Surgery is all that the surgical student 
or practitioner could desire. — Dublin Quarterly 
Jouinai 0/ Med. Sciences^ Nov. 1859. 
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cloth, $4 00 ; leather, raised bands, $4 50. {Now Ready^ March, 1861.) 

The general favor which has ^o soon exhausted an edition of this work has afforded the author 
an opportunity in its revision of supplying the deficiencies which existed in the former volume. 
This? has caused the insertion of two new chapters— one on the Special Senses, the other on Im- 
bibition, Exhalation, and the Functions of the Lymphatic System — besides numerous additions of 
smaller amount scattered through the work, and a general revision designed to bring it thoroughly 
up to the present condition of the science wilh. regard to all points which may be considered as 
definitely settled. A number of new illustrations has been introduced, and the worJc, it is hoped, 
in its improved form, may continue to command the confidence of those for whose use it is in- 
tended. 

It will be seen, therefore, that Dr. Dalton^s beet i own original views and experiments, together with 



efiurts have been directed towards perfecting his 
work. The additioos are marked by tbe same fea- 
tures which characterize the remainder of the vol- 
ume, and render it by far the most desirable text- 
hook on physiology to place in the hands of the 
stuaent which, so far as we are aware, exists in 
the English language, or perhaps in any other. We 



a desire to supply what be coLsidered some deficien- 
cies in the first edition, have already made the pre- 
sent one a necessity, and it will no doubt be even 
more eagerly sought for than the first. That it is 
not merely a reprint, will be seen from the author's 
statement of the fol'owing priucipal additions and 
alterations which he has made. The present, like 



therefore have no hesitation in recommending Dr. the first edition, is printed in the highest style of the 

Dttlton's book for the classes for which it is intend- printer's art, and the illustrations are truly adniira- 

ed, satisfied as we are that it is better ac'apted to ble tor their clearness in expressing exactly what 

their ute than any other work of the kind to which their author intended. — Bnston Medical and Surgi- 

they have access. — American Journal of tke Med. eal JiourwaZ; March 28, 186L. 

5etenee«, April, 1861. ,. . . . j i. i ^^, jj... 

' '^ ' It 18 unnecessary to give a detail of the additions ; 

It is, therefore, no disparagement to the many suffice it to say, that they are numerous and import- 
books upon physiology, most excellent in their day, ant, and such as will render the work still mure 
to say that Daiton's is the only one that gives us the valuable and acceptable to the profession as a learn- 
science as it was known to the best philosophers ed and original treatise on this all-important branch 
throughout the world, at the beginnmg of the cur- of medicine. All that was said in commendaiiun 
rent year. It states in comprehensive but concise of the getting up of the first edition^ and the superior 
diction, the facts established by experiment, or style of the illustrations, apply with equal force to 
other method of demonstration, and details, in an this. No better work on physiolf^y can be placed 
understandable manner, how it is done, but abstains in the hand of the student. — St. Louis Medical and 
from the discussion of unsettled or theoretical points. Surgical Journal^ May, 1861. 
Herein it is unique ; and these characteristics ren • ^^^^^^ additions, while testifying to the learning 
oer It a text-book without a rival, for those who ^nd industry of the author, render the book exceed- 
destre to study physiological science as it is known i^giy useful, as the most complete exposfe of a sci- 
to Its most successful cultivators. And it isphysi- ence, of which Dr. Dalton is doubtless the ablest 
ol..gy thus presented that lies at the foundation of representative on this side of the Atlantic— iVew 
correct pathological knowledge ; and this in turn is Orleans Med. Times, May, 1861. 



the basis of rational therapeutics ; so that patholo 
gy, in fact, becomes of prime importance in the 
proper discharge of our every-day practical duties. 
—Cincinnati Lancet, May, 1861. 

Dr. Dalton needs no word of praise from us. He 



A second edition of this deservedly popular work 
having been called for in the short space of two 
years, the author has supflied deficiencies, whicii 
existed in the former volume, and has thus more 
completely fulfilled his design of presening to the 
is universally recognized as among the first, if not profesiion a reliable and precise text- book, and one 
theveryfiist, of American physiologists now living, which we consider the best outline on the subiect 
The first edition of his admirable work appeared but of which it treats, in any language. — N. American 
two years since, and the advance of science, his Medieo-Chirurg. Revievfj May, lh61. 



DUNQLI80N, FORBES, TWEEDIE, AND CONOLLY. 
THE CYCLOPEDIA OP PRACTICAL MEDICINE: con^prising Treatises on 

the Nature and Treatment of Diseases, Materia Medica, and Therapeutics, Diseases of Women 
and Children, Medical Jurisprudence, &c. &c. In four large super-royal oetavo volumes, of 
3254 double-columned pages, strongly and handsomely bound, with raised bands. $12 00. 

*^* This work contains no less than four hundred and eighteen distinct treatises, contributed by 
sixty-eight distinguished physicians, rendering it a complete library of reference for the country 
practitioner. 



The most complete work on Practical Medicine 
extant; or, at least, in our language.— J^H^'a^o 
Medical and Surgical Journal, 

For reference, it is above all price to every prac- 
titioner. — Western Lancet. 

One of the most valuable medical publications of 
the day — as a work of reference it is invaluable. — 
Western Journal oj Medicine and Surgery. 

It has been to us, both as learner and teacher, a 
work for ready and frequent reference, one in which 
modern English medicine is exhibited in the most 
advantageous light.— Medical Examiner. 



The editors are practitioners of established repu- 
tation, and the list of contributors embraces many 
of the most eminent professors and teachers of Lon- 
don. Edinburgh, Dublin, and Glasgow. It is, in- 
deed, the great merit oi this work that the principal 
articles have been furnished by practitioners who 
have not only devoted especial attention to the dis- 
eases about which they have written, but have 
also enjoyed opportunities for an extensive practi- 
cal acquaintance with them and whose reputation 
carries the assurance of their competency justly to 
appreciate the opinions of others, while it stamps 
their own doctrines witb high and just authority. — 
American Medical Journal. 



DEWEES'S COMPREHENSIVE SYSTEM OF 
MIDWIFERY. Illustrated by occasional cases 
and many engravings. Twelfth edition, with the 
author's last improvements and corrections In 
one octavo volume, extra cloth, of 600 pages. $320. 

DEWEES'S TREATISE ON THE PHYSICAL 



AND MEDICAL TREATMENT OF CHILD- 
REN. The last edition. In one volume, octavo, 
extra cloth, 548 pages. $2 80 

DEWEES'S TREATISE ON THE DISEASES 
OF FEMALES. Tenth edition. In one volume, 
octavo exUa. cloth..^ SStiL "^^^^ik^NnSN^OL ^\»2vx^x. ^S^^ 



MEDICAL LEXICON; a Dictionary of Medical Science, containing a concise 

Explanation of the various SuWects and Terms of Anatomy, Physiology, Pathology, Hygiene, 
Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical Jurisprudence, Dentistry, 
drc Notices of Climate and of Mineral Waters; Formulae for Officinal, Empirical, and Dietetic 
Preparations, &c. With French and other Synonymes. Revised and very greatly enlarged. 
In one very large and handsome octavo volume, of 992 double-columned pages, Ih small type ; 
strongly bound in leather, with raised bands. Price $4 00. 

Ef^pecial care has been devoted in the preparation of this edition to render it in every respect 
worthy a continuance of the very remarkable favor which it has hitherto enjoyed. The rapid 
sale of Fifteen large editions, and the constantly increasing demand, show that it is regarded by 
the profession as the standard authority. Stimulated by this fact, the author has endeavored in the 
present revision to introduce whatever might be necessary " to make it a satisfactory and desira- 
Die — if not indispensable — lexicon, in which the student may search without disappointment for 
every term that has been legitimated in the nomenclature oi the science." To accomplish this, 
large additions have been found requisite, and the extent of the author's labors may be estimated 
from the fact that about Six Thousand subjects and terms have been introduced throughout, rea- 
deringthe whole number of definitions about Sixty Thousand, to accommodate which, the num- 
ber of pages has been increased by nearly a hundred, notwithstanding an enlargement in the size 
of the pa<re. The medical press, both in this country and in England, has pronounced the work in- 
dispensable to all medical students and practitioners, and the present improved edition will not lose 
that enviable reputation. 

The publishers have endeavored to render the mechanical execution worthy of a volume of such 
universal use in daily reference. The greatest care has been exercised to obtain the typographical 
accuracy so necessary in a work of the kind. By the small but exceedingly clear type employed, 
an immense amount of matter is condensed in its thousand ample pages, while the bmding will be 
found strong and durable. With all these improvements and enlargements, the price^has fa^en kept 
at the former very moderate rate, placmg it within the reach of all. 

This work, the appearance of the fifteenth edition tells us in his preface that he has added abont six 

of which, it has become uar duty and pleasure to thousand terms and subjects to this edition, which, 

announce, is perhaps the most stupendous monument before, was considered universally as the best work 

of labor and erudition in medical literature. One of the kind in any language. — Stlliman^s Journal, 

would hardly suppose after constant use of the pre- March, 1858. 

ceding editions, where we have never failed to find He has razed his gigantic structure to the fonnda- 

a sufficiently full expanation of even medical term, tions, and remodelled and reconstructed the entire 

that in this edition ''about six thousand subjects pjie. No less than six thousand additional subjects 

and <«rw5Ao««6«enodrfe(i,»' with a careful revision and terms are illustrated and analyzed in this new 

and correction of the entire work It is only neccs- edition, swelling the grand aggregate to beyond 

sary to announce the advent of this edition to make gjxty thousand ! Thus is placSf before the profes- 

it occupy the place of the preceding one on the table gjon a complete and thorough exponent of medical 

of every medical man, as it is without doubt the best terminology, without rival 5r possibility of rivalry, 

and most comprehensive work of the kind wh ich has ^Nashvifle Joum. of Med. and Surg., Jan. 1858. 

everappeared.-—£w/r<a2o Med. Jo«rn., Jan. 1858. ,. . n u i j j u i- .i. .. 

*^*^ •*' ' It is universally acknowledged, we believe, that 

The work is a monument of patient research, this work is incomparably the best and most com- 

ncilful judgment, and vast physical labor, that will plete Medical Lexicon in the English language, 

perpetuate the name of the author more effectually The amount of labor which the distinguished author 

than any possible device of stone or metal. Dr. has bestowed upon it is truly wonderful, and the 

JDunglison deserves the thanks not only of the Ame- learning and research displayed in its preparation 

rican profession, but of the whole medical world. — are equally remarkable. Comment and commenda- 

North Am. Medieo-Chir. Review, Jan. 1858. tion are unnecessary, as no one at the present day 

A Medical Dictionary better adapted for the wants l^^^^^^f purchasing any other Medical Dictionary 

of the profession than any other with which we are {g?J this.— 5<. Louts Med. and Surg. Joum., Jan. 

acquainted, and of a character which places it far *^*'' 

above comparison and competition. — Am. Joum. It is the foundation stone of a good medical libra- 

Med. Sciences, Jan. 1858. ry, and should always be included in the first list of 

We need only say, that the addition of 6,000 new ^''fA?'"'^T''*'fft.^ ***** medical student.-^m. Med, 

terms, with their accompanying definitions, may be ■*«<"*''»*y» •*»». looo. 

said to constitute a new work, by itself. We have A very perfect work of the kind, undoubtedly the 

examined the Dictionary attentively, and are most most perfect in the English language. — Med. and 

happy to pronounce it unrivalled of its kind. The Surg. Reporter, Jan. 1858. 

erudition displayed, and the extraordinary industry n jg now emphatically the Medical Dictionary of 
which must have been demanded, in its preparation the English language, and for it there is no substi- 
and perfection, redound to the lasting credit of its tute.— iV. H. Med. Joum., Jan. 1858. 
author, and have furnished us with a volume tndts- ,. . , ' i *u * j- 
pensable at the present day, to all who would find ]\ »« scarcely necessary to remark that any medi- 
themselves au niveau with the highest standards of «»* ^l^^V^ wanting a copy of DnnifliBon's Lexicon 
medical information.— £o«to«M«5«cai andSurgical ">•»** *>« imperfect.— C««. Lancet, Jan. 1858. 
Journal, Dec. 31, 1857. We have ever considered it the bestanthority pub- 
Good lexicons and encyclopedic works generally, ^»8»»«<*' «"^ ^\l present edition we may safely say has 
are the most labor-saving contrivances which liti- »'> X« '" world. -Pentnsular Med. Journal, 
rary men enjoy; and the labor which is required to ''"*• ^°^' 

produce them in the perfect manner of this example The most complete authority on the subject to be 

18 something appalling to contemplate. The author found in any language.— Va. Med. Journal , Feb. *58. 

BY THB 8AMB AUTHOR. 

THE PRACTICE OF MEDICINE. A Treatise on Special Patlology and The- 
rapeutics. Third Edition. In two largo octavo volumes, leather, of 1,500 pages. $6 35. 



In revising this work for its eighth appearance, the author has spared no labor to render it worthy 
a continuance of the very great favor which has been extended to it by the profession. The whole 
contents have been rearranged, and to a great extent remodelled ; the investigations which of late 
years have been so numerous and so important, have been carefully examined and incorporated, 
and the work in every respect has been brought up to a level with the present state of the subject. 
The object of the author has been to render it a concise but comprehensive treatise, containing the 
whole body of physiological science, to which the student and man of science can at all times refer 
with the certainty of finding whatever they are in search of, fully presented in all its aspects ; and 
on no former edition has the author bestowed more labor to secure this result. 



We believe that it can truly be said, no more com- 
plete repertory of facts upon the subject treated, 
can anywhere be found. The author has, moreover, 
that enviable tact at description and that facility 
and ease of expression wtiich render him peculiarly 
acceptable to the casual, or the studious reader. 
This faculty,, so requisite in setting forth many 
graver and less attractive subjects, lends additional 
charms to one always fascinating. — Boston Med. 
and Surg. Journal. 

The most complete and satisfactory system of 
Physiology in the English language. — Amer. Med. 
Journal. 



The best work of the kind in the English laa- 
guage. — Silliman^s Journal. 

The present edition the author has made a perfect 
mirror of the science as it is at the present hour. 
As a work upon physiology proper, the science of 
the functions performed by the body, the student will 
find it all he wishes. — Nashville Joum. of Med. 

That he has succeeded, most admirably succeeded 
in his purpose, is apparent from the appearance of 
an eighth edition. It is now the great encyclopaedia 
on the subject, and worthy of a place in every phy- 
sician's library. — Western Lancet. 



BT THE SAMB AUTHOR. {A new edition.) 

GENERAL THERAPEUTICS AND MATERIA MEDIC A; adapted for a 

Medical Text-book. With Indexes of Remedies and of Diseases and their Remedies. Sixth 
Edition, revised and improved. With one hundred and ninety-three illustrations. In two large 
and handsomely printed octavo vols., leather, of about 1100 pages. $6 00. 



In announcing a new edition of Dr. Dunglison's 
General Therapeutics and Materia Medica, we have 
no words of commendation to bestow upon a work 
whose merits have been heretofore so often and so 
justly extolled. It must not be supposed, however, 
that the present is a mere reprint of the previous 
edition: the character of the author for laborious 
research, judicious analysis, and clearness of ex- 
pression, is fully sustained bv the numerous addi- 
tions he nas made to the work, and the careful re- 
vision to which he has subjected the whole. — N. A. 
Medico-Chir. Review j Jan. 1858. 



The work will, we have little doubt, be bought 
and read by the majority of medical students j its 
size, arrangement, and reliability recommend it to 
all ; no one, we venture to predict, will study it 
without profit, and there are few to whom it will 
not be in some measure useful as a work of refer- 
ence. The youn^ practitioner, more especially, will 
find the copious indexes appendtd to this ediiion of 
great assistance in the selection and preparation of 
suitable formulae. — Charleston Med. Joum. and Re- 
view j Jan. 1858. 



BT THE SAME AUTHOR. (A new Edition.) 

NEW REMEDIES, WITH FORMULAS FOR THEIR PREPARATION AND 

ADMINISTRATION. Seventh edition, with extensive Additions. In one very large octavo 
volume, leather, of 770 pages. $3 75. 

Another edition of the "New Remedies'' having been called for, the author has endeavored to 
add everything of moment that has appeared since the publication of the last edition. 

The articles treated of in the former editions will be found to have undergone considerable ex- 
pansion in this, in order that the author might be enabled to introduce, as far as practicable, the 
results of the subsequent experience of others, as well as of his own observation and re/lection ; 
and to make the work still more deserving of the extended circulation with which the preceding 
editions have been favored by the profession. By an enlargement of the page, the numerous addi- 
tions have been incorporated without greatly increasing the bulk of the volume. — Preface. 



One of the most useful of the author's works.— 
Southern Medical and Surgical Journal. 

This elaborate and useful volume should be 
found in every medical library, for as a book of re- 
ference, for physicians, it is unsurpassed by any 
other work in existence, and the double index for 
diseases and for remedies, will be found greatly to 
•nhance its value. — New York Med. Gazette. 



The great learning of the author, and his remark- 
able industry in pushing his researches into every 
source whence information is derivable,have enabled 
him to throw together an extensive mass of facts 
and statements, accompanied by full reference to 
authorities; which last feature renders the work 
practically valuable to investigators who desire t« 
examine the original papers. — The American Journal 
ofPharmaty, 



ELLIS (BENJAMIN), M.D. 
THE MEDICAL FORMULARY : being a Collection of Prescriptions, derived 

from the writings and practice of many of the most eminent physicians of America unci Europe. 
Together with the usual Dietetic Frenarations and Antidotes for Poisons. To whicli is added 
an Appendix, on the Endermic use of Medicines, and on the use of Ether and Chloroform. The 
whole accompanied with a few brief Pharmaceutic and Medictd Observations. Tenth edition, 
revised and much extended by Robert P. Thomas, M. D., Professor of Materia Medica in the 
Philadelphia College of Pharmacy. In one neat octavo volume, extra cloth, of 'H^ pages. $1 75. 
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$4 50. {Just Issued.) 

The very distinguished favor with which this work has been received on both sides of the Atlan- 
tic has stimulated the author to render it even more worthy of the position which it has so rapidly 
attained as a standard authority. Every portion has been carefully revised, numerous additions 
have been made, and the most watchful care has been exercised to render it a complete exponent 
of the most advanced condition of surgical science. In this manner the work has been enlarged by 
about a hundred pages, while the series of engravings has been increased by more than a hundred, 
rendering it one of .the most thoroughly illustrated volumes before the profession. The additions of 
the author having rendered unnecessary most of the notes of the former American editor, but little 
has been added in this country; some few notes and occasional illustrations have, however, been 
introduced to elucidate American modes of practice. 

It is, in our humble judgment, decidedly the best step of the operation, and not deserting him until the 



Dock of the kind in the English language. Strange 
that juRt such books are notof)ener produced by pub- 
lic teachers of surgery in this country and Great 
Britain. Indeed, it is a matter of great astonishment, 
but no less true than asioniphing. that of the many 
works on surgery republished in this country within 
the last fifteen or twenty years as text-books for 
medical students, this ip the only one that even ap- 
proximates to tht* fulfilment of the peculiar wants of 

youngmen just entering upon the study of this branch jij^'hvhirj^^r^Vl'if Medi^^ 
ofxhej>rofes.ion.-WesternJaur.ofMed. anri Surgery. ^^^^ Erichsen's work, for its size, has not been 
Its value is greatly enhanced by a very copious surpassed; his nine hundred and eight pages, pro- 
well-arranged index. We regard this as one of the fusely illustrated, are rich in physiological, patholo- 
most valuable contributions to modern surgery. To gical, and operative suggestions, doctrines, details, 
one enlerinpr his novitiate of practice, we resrard it and processes; and will prove a reliable resource 
the mo8i serviceable guide which he can consult. He for information, both to physician and sur^^eon, in the 
will find a fulness of detail leading him throLgh every hour of peril.— iV. 0. Med. and Surg. Journal. 



final issue of the case is decided. — Setkoseope. 

Embracing, as will be perceived, the whole surgi- 
cal domain, and each division of itself almost com- 
plete and perfect, each chapter full and explicit, each 
subject faithfully exhibited, we can only express oai 
estimate of it in the aggregate. We consider it an 
excellent contribution to surgery, as probably the 
best single volume now extant on the subject, and 
with great pleasure we add it to our text-books. — 



FLINT (AUSTIN), M. D., 
Professor of the Theory and Practice of Medicine in the University of Louisville, &c. 

PHYSICAL EXPLORATION AND DIAGNOSIS OF DISEASES AFFECT- 

ING THE RESPIRATORY ORGANS. In one large and handsome octavo volume, extra 
cloth, 636 pages. $3 00. 



We regrard it, in point both of arrangement and of 
the marked ability of its treatment of the subjects, 
as destined to take the first rank in works of this 
class. So far as our information extends, it has at 
present no equal. To the practitioner, as well as 
the student, it will be invaluable in clearing up the 
diagnosis of doubtful cases, and in shedding light 
upon difficult phenomena. — Buffalo Med. Journal. 



A work of original observation of the highest merit. 
We recommend the treatise to every one who wishes 
to become a correct auscultator. Based to a very 
large extent upon cases numerically examined, it 
carries the evidtnce of careful study and discrimina- 
tion upon every pasfe. It does credit to the author, 
and, through him, to the profession in this country. 
It is, what we cannot call every book upon auscul- 
tation, a readable book.— ilm. Jour. Med. Sciences. 



BT THE SAMB AUTHOR. {Now Ready.) 

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY, AND 

TREATiVIENT OF DISEASES OF THE HEART. In one neat octavo volume, of about 
500 pages, extra cloth. $2 75. 

We do no* know that Dr. Flint has written any- 
thing which is not first rate; butthis, his latest con- 
tribution to medical literature, in our opinion, sur- 
panses all the others. The work is most comprehen- 
sive in its scope, and most sound in the views it enun- 
ciatts. The descriptions are clear and methodical ; 
the statements are substantiated by facts, and are 



made with such simplicity and sincerity, that with- 
out them they would carry conviction. The style 
is admirably clear, direct, and free from dryness 
With Dr. Walshe's excellent treatise before us, we 
have no hesitation in saying that Dr. Flint's book is 
the best work on the heart in the English language. 
—Boston Med. and Surg. Journal, Dec. 15, 1850. 

We have thus endeavored to present our readers 
with a fair analysrs of this remarkable work. Pre- 
ferring to employ the very words of thedistinguished 
author, wherever it was possible, we have essayed 
to condense into the briefest spacea general view of 
his observations and suggestions, and to direct the 
attention of onr brethren to the aboundinsf stores of 
valuable matter here collected and arranged for their 
use and instruction. No medical library will here- 
after be considered complete without this volume; 
and we trust it will promptly find its way into the 
hands of every American student and physician. — 
JV Am. Med. Chir. Review^ Jan 1860. 

This last work of Prof. Flint will add much to 

his previous well-earned celebrity, as a writer of 

great forceand beauty, and, with his previous work, 

placem bim at the head of American writers upon 



diseases of the chest. We have adopted his work 
upon the heart as a tf^xt-book, believing it to be 
more valuable for that purpose than any work of the 
kind that has yet appeared. — Nashville Med. Joum.t 
Dec. 1859. 

With more than pleasure do we hail the advent of 
this work, for it fills a wide gap on the list of text- 
books for our schools, and is, for the practitioner, 
the n.ost valuable practical work of its kind. — N. O. 
Med. News, Nov. 1859. 

In regard to the merits of the work, we have no 
hesitation in pronouncing it full, accurate, and ju- 
dicious. Considering the presmt state of science, 
such a work was mach needed. It should be in the 
hands of every practitioner. — Chicago Med. Journal, 
April, 1860. 

But these are verv trivial spots, and in no wiss 
prevent us from declaring our most hearty approval 
of the author's ability, industry, and conscientious- 
ness. — Dublin Quarterly Journal of Med. Sciences, 
Feb. 1860. 

He has labored on wi*h the same industry and care, 
and his place among the^rjt authors of our country 
isbecoming fully esiabiikhed. Tothisend, the work 
whose title is given above, coniributes in do small 
degree. Our spase will not admit of an extended 
analysis, and we will close this orief notice by 
commending it without renerve to every class of 
readers in the profession. — Peninsular Med. Joum., 
Feb. I860. 



The death of the author having placed the editorial care of this work in the practised hands of 
Drs. Bence Jones and A. W. Hoffman, everything has been done in its revision which experience 
could suggest to keep it on a level with the rapid advance of chemical science. The additions 
requisite to this purpose have necessitated an enlargement of the page, notwithstanding which the 
work has been increased by about fifty pages. At the same time every care has been used to 
maintain its distinctive character as a condensed manual for the student, divested of all unnecessary 
detail or mere theoretical speculation. The additions have, of course, been mainly in the depart- 
ment of Organic Chemistry, which has made such rapid, progress within the last few years, but 
yet equal attention has been bestowed on the other branches of the subject — Chemical Physics and 
Inorganic Chemistry — to present all investigations and discoveries of importance, and to keep up 
the reputation of the volume as a complete manual of the whole science, admirably adapted for the 
learner. By the use of a small but exceedingly clear type the matter of a large octavo is compressed 
within the convenient and portable limits of a moderate sized duod^^cimo, and at the very low price 
affixed, It is offered as one of the cheapest volumes before the profession. 

Dr. Fownes' excellent work has been universally 
recognized everywhere in nis own and this country, 
as the best elementary treatise on chemistry in the 



English tongue, and is very generallv adopted, we 
believe, as the standard text book in all ( ar colleges, 
both literary and scientific. — Ckarleston Med. Journ. 
and Review ^ Sept. 1859. 

A standard manual, which has long enjoyed the 
reputation of embodying much knowledge in a small 
■pace. The author hasachieved the difficult task of 
condensation with masterly tact. His book is con- 
cise without being dry, and brief without being too 
dogmatical or general. — Virginia Med. and Surgical 
Journal. 



The work of Dr. Fownes has long been before 
the public, and its merits have been fully appreci- 
ated as the best text-book on chemistry now in 
existence. We do not, of course, place it in a rank 
superior to the works of Brande, Graham, Turner, 
Gregory, or Gmelin, but we say that, as a work 
for students, it is preferable to any of them. — Lon- 
don Journal of Medicine . 

A work well adapted to the wants of the student 
It is an excellent exposition of the chief doctrines 
and facts of modern chemistry. Thesizeof the work, 
and still more the condensed yet perspicuous style 
in which it is written, absolve it from the charges 
very properly urged agatest most manuals termed 
popular. — Edii^urgk Journal of Medical Science. 



FISKE FUND PRIZE ESSAYS —THE EF- 
FECTS OF CLIMATE ON TUBERCULOUS 
DISEASE. By Edwin Lbe, M. R. C S , London, 
and THE INFLUENCE uF PREGNANCY ON 
THE DEVELOPMENT OF TUBERCLES By 



Edward Wabben, M.D ,of Edenton,N. C. To- 
gether in one neat 8vo volume, extra cloth. 91 00. 
FRICK on renal AFFECTIONS; their Diag- 
nosis and Pathology. With illustrations. One 
volume, royal 12mo., extra cloth. 75 cents. 



FERGUSSON (WILLIAM), F. R. S., 

Professor of Surgery in King's College, London, &c. 

A SYSTEM OF PRACTICAL SURGERY. Fourth American, from the third 

and enlarged London edition. In one large and beautifully printed octavo volume, of about 7U0 
[mges, with 393 handsome illustrations, leather. $3 00. 

GRAHAM (THOMAS), F. R. S. 
THE ELEMENTS OF INORGANIC CHEMISTRY, including the Applica- 

lions of the Science in the Arts. New and much enlarged edition, by Henry Watts and Robert 
Bridges, M. D. Complete in one large and handsome octavo volume, of over 800 very large 
pages, with two hundred and thirty-two wood-cuts, extra cloth. $4 00. 

**^ Part II., completing the work from p. 431 to end, with Index, Title Matter, &c., may be 
bad separate, cloth backs and paper sides. Price $2 50. 

From Prof. E. N. Horsford^ Harvard College. 

It has, in its earlier and loss perfect editions, been 
famil'ar to me, and the excellence of its plan and 
the clearness and completf'ness of its discussions, 
have long been my admiration. 

No reader of English works on this science can 



aflTord to be without this edition of Prof. Graham's 
Elements. — Silliman'a JTowma/, March, 1858. 

From Prnf. Woleott Gibbs, N. Y. Free Academy. 

The work is an admirable one in all respects^ and 
its republication here cannot fail to exert a positive 
influence upon the progress of science m this country. 



GRIFFITH (ROBERT E.), M. D., Ac. 
A UNIVERSAL FORMULARY, containing the methods of Preparing and Ad- 
ministering Officinal and other Medicines. The whole adapted to Physicians and Pharmaceu. 
lists. Second Edition, thoroughly revised, with numerous additions, by Robert P. Thomas, 
M. D., Professsor of Materia Medica in the Philadelphia College of Pharmacy. In one large and 
handsome octavo volume, extra cloth, of 650 pages, double columns. $3 00; or in sheep, $3 25. 

It was a work requiring much perseverance, and 
when published was looked upon as by far the best 
work of its kind that had issued from the American 
press. Prof. Thomas has certainly "improved," as 
well as added to this Formulary, and has rendered it 
additionally deserving of the confidence of pharma- 
ceutists and phyjsicians.— -Am. Journal of Pharmacy. 



We are happy to announce a new and improved 
edition of this, one of the most valuable and useful 
works that have emanated from an American pen. 
It would do credit to any country, and will be found 
of daily usefulness to practitioners of medicine; it is 
better adapted to their purposes than the dispensato- 
ries.— Southern Med. and Surg. Journal. 

Itisoneofthe most useful hooks a country practi- 
tioner can possibly have.— Afedtcai ChronieU, 



This is a work of six hundred and fifty one pages, 
embracing all on the subject of preparinfi: and admi- 
nistering medicines that can be desired by the physi-. 
r*,ian and pharmaceutist. — Western Lancet. 

The amountof useful, every-day matter.Tor a prac- 
ticing physician, is really immenBt.— Boston Med. 
and Surg. Journal. 

This edition has been greatly improveH hy the re- 
vision and ample additions of Dr ThoniM^i. and is 
now, we believe, one of the mosi compieif works 
of its kind in any language. The addition k amount 
to abouiseveniy pages, and no effort has been spared 
to include in them all the recent improvements A 
work of this kind appears to us indispensable to the 
physician, and there is none we can more cordially 
recommend.— i\r. Y. Journal of Medicine. 



raised bands. Price $12. 

From thb Author's Preface. 
•' Th.e object of this work is to furnisli a systematic and compreiiensive treatise on the science and 
practice of surgery, considered in the broadest sense; one that shall serve the practitioner as a 
faithful and available guide in his daily routine of duty. . . . My aim has been to embrace the 
whole domain of surgery, and to allot to every subject its legitimate claim to notice in the great 
family of external diseases and accidents. How far this object has been accomplished, it is not for 
me to determine. It may safely be affirmed, however, that there is no topic, properly appertaining 
to surgery, that will not be found to be discussed, to a greater or less extent, m these volumes.'^ 

Has Dr. Gross satisfactorily fulfilled this object ? style of publication, that we can honestly recotti- 
A careful perasal of his volumes enables us to ^ive mend it as the best work of the kind to be taken 
an answer in the affirma tive. Not only has he given home by the young practitioner. — Am. Med. Joum. 
to the reader an elaborate and well- written account The treatise of Prof. Gross is not, therefore, a 
of his oivn vast experience, but he has not failed to ^ere text-book for undergraduates, but a systema- 
embody in his pages the opinions and practice of tjc record of more than thirty years' experience, 
sursreons in this and other countries of Europe. The reading, and reflection by a man of observation, 
result has been a work of such completeness, that it go^nd Judgment, and tare practical tact, and as such 
has no superior in the systematic treatises on sur- deserves to take rank with the renowned prodnc- 
gcry which have emanated from English or Conti- tions of a similar character, by Vidal and Boyer, of 
nental authors. It has been justly objected that France, or those of Chelius, Blasius, and Langen- 
these have been far from complete in many essential beck, of Germany. Henee, we do not hesitate to 
particulars, m«ny of them havine been deficient in express the opinion that it will speedily take the 
some of the most important points whnh should game elevated position in regard to surgery that has 
characterize such works Some of them have been been given by common consent to the masterly work 
elaborate— too clsborate-wiih respect to certain of Pereira in Materia Medina, or to Todd and Bow- 
diseases, while they have merely glanced at, or man in Physiology .— iV. O. ilfed.ojirfSwrg./oKma/. 
given an unsatisfactory account of, others equally .. ^. . 
important to the surgeoa. Dr. Gross has avoided ^At present, however, our object is not to review 
this error, and has produced the most complete work the work (this we purpose doing hereafter), but 
that has yet issued from the press on the science and simply to announce its appeaiance, that m the 

£ractice of surgery. It is not, strictly speaking, a meantime our readers may procure and examine it 

Hctir nary of Surgery, but it gives to the reader all ^^r themselves. But even this much we cannot do 

the information that he may require for his treatment without expressing the opinion that, in putting forth 

of surgical diseases. Having said so much, it might these two volumes, Dr. Gross has reared for him- 

apnear superfluous to add another wjrd j but it is self a lasting monument to his skill as a surgeon, 

only due to Dr. Grojs to state that he has embraced ««" to his industry and learning as an author.— S<. 

the opportunity of transferring to his pages a vast I-outs Med. and Surg. Journal. 

number of engravings from English and other au- With pleasure we record the completion of this 

thors, illustrative ot the pathology and treatment of louff-anticipsted work. The reputation which the 

surgical diseases. To these are added several hun- author has for many years sustained, both as a sur- 

dred original wood-cuts. The work altogether com- geon and as a writer, had prepared us to expect a 

mends itself to the attention of Britisn surgeons, treatise of great excellence and originality: but we 

from whom it cannot fail to meet with extensive confess we were by no means prepared for tne work 

patronage. — London Lancet^ Sept. 1, 1860. which is before us — the most complete treatise upon 

^r Tk /^ 1 i. *• a ^ surgery ever published, either in this or any othtr 

Of Dr Gross's treatise on Surgery we can say countr^, and we might, perhaps, safely siy, the 

no more than that it is the most elaborate and com- ^„g^ oHgmal. Ther? is no subj-ect belonging pro- 
plete work on this branch of the healing art which , to surgery which has not received from the 

has ever been published in any country A sys- Suthot a due share of attention. Dr. GroM has snp- 

tematic work, it admits of no analvtica review; pii^^j ^ ^^nt in surgical literature which has long 

but, did our space permit, we should gladly give been felt by practitfoners; he has furnished us with 

soine extracts from it, to enab e our readers to judge ^ complete practical treatise upon surgery in all its 

of the classical style of the author, and the exhaust- departments. As A meric ins, we are proud of the 

ing way in which each subject is treated. -Dttiiin achievement; as surgeons, we are most sincerely 

Quarterly Journal of Med. Setenee. thankful to him for his extraordinary labors in our 

The work is so superior to its predecessors in behalf. — N. Y. Monthly Review and Buffalo Med. 

matter and extent, as well as in illustrations and Journal. 

BT THE SAME AUTHOR. 

ELEMENTS OF PATHOLOGICAL ANATOMY. Third edition, thoroughly 

revised and greatly improved. In one large and very handsome octavo volume, with about three 
hundred and fifty beautiful illustrations, of which a large number are from original drawings. 
Price in extra cloth, $4 75; leather, raised bands, $5 25. {Lately PuhUshed.) 

The very rapid advances in the Science of Pathological Anatomy during the last few years have 
rendered essential a thorough modification of this work, with a view of making it a correct expo- 
nent of the present state of the subject. The very careful manner in which this task has been 
executed, and the amount of alteration which it has undergone, have enabled the author to say that 
*< with the many changes and improvements now introduced, the work may be regarded almost as 
a new treatise,'' while the efiforts of the author have been seconded as regards the mechanical 
execution of the volume, rendering it one of the handsomest productions of the American press. 

We most sincerely congratulate the author on the 
successful manner in which he has accomplished his 



proposed object. His book is most admirably cal- 
culated to fill up a blank which has long been felt to 
exist in this department of medical literature, and 
as such must become very widely circulated amongst 
all classes of the profession. — Dublin Quarterly 
Joum. of Med. Science, Nov. 1867. 



We have been favorably impressed with the gene- 
ral manner in which Dr. Gross has executed his task 
of affording a comprehensive digest of the present 
state of the literature of Pathological Anatomy, and 
have much pleasure in recommending his work to 
our readers, as we believe one well deserving of 
diligent perusal and careful study. — Montreal Med. 
Chron.y Sept. 1857. 



BT THB SAMB ATTTHOB. 

A PRACTICAL TREATISE ON FOREIGN BODIES IN THB AIR-PAS- 

SAGES. In one handsome octavo volume, extra clothj with illustrations, pp. 468. $2 75. 
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four illustrations. In one laiige and very handsome octavo voiumei of over nine hundred pages. 
In leather, raised bands, $5 25 ; extra cloth, $4 75. 



Philosophical in its desig^n, methodical in its ar- 
rangement, ample and sound in its practical details, 
it may in truth be said to leave scarcely anything to 
be desired on so important a subject. — Boston Med. 
and Surg Journal. 

Whoever will peruse the vast amonnt of valuable 
practical information it contains, will, we think, 



agree with us, that there is no work in the English 
language which can make any just pretensions to 
be Its equal. — N. Y. Journal o/Medieim. 

A volume replete with truths and principles of the 
atmost value in the investigation of these cfiseases.— 
Anuriean Medical Journal, 



GRAY (HENRY), F. R. 8., 
Lecturer on Anatomy at St. George's Hospital, London, &ft. 

ANATOMY, DESCRIPTIVE AND SURGICAL. The Drawings by H. V. 

Carter, M. D., late Demonstrator on Anatomy at St. George's Hospital; the Dissections iorotly 
by the Author and Dr. Carter. In one magnificent imperial octavo volume, of nearly 800 
pages, with 363 large and elaborate engravings on wood. Price in extra cloth, $6 25; leather 
raised bands, $7 00. (Just Issued.) 

The author has endeavored m this work to cover a more extended range of subjects than is 
customary in the ordinary text-books, by giving not only the details necessary for the student, but 
also the anplication of those details in the practice of medicine and surgery, thus rendering it both 
a guide for the learner, and an admirable work of reference for the active practitioner. The 
engravings form a special feature in the work, many of them being the size of nature, nearly all 
original, and having the names of the various parts printed on the body of the cut, in place of figures 
of reference with descriptions at the foot. They thus form a complete and splendid series, which 
will greatly assist the student ia obtaining a clear idea of Anatomy, and will also serve to refresh 
the memory of those who may find in the exigencies of practice the necessity of recalling the details 
of the dissecting room ; while combining, as it does, a complete Atlas of Anatomy, with a thorough 
treatise on systematic, descriptive, and applied Anatomy, the work will be found of essential use 
to all physicians who receive students in their offices, relieving both preceptor and pupil of much 
labor in laying the groimdwork of a thorough medical education. 

to exi«t in this coun^. Mr. Gray writes f hroogh- 
out with both branches of his subject in view. His 
description of each particular part is followed by a 
notice of its relations to tie parts with which it is 
connected, and this, too, sufficiently ample for all 
the purposes of the operative surgeon. After de- 
scribing the bones and muscles, he gives a concise 
statement of the fractures to whien the booe« of 
the extremities are most liable, together with the 
amount and direction of the displacement to which 
the fragments are subjected by muscular action. 



The work before us is one entitled to the highest 
praise, nnd we accordingly welcome it as a valu- 
able addition to raedieal literature. Intermediate 
in fulness of detail between the treatises of Siar 
pey and of Wilson, its characteristie merit lies in 
ttae number and excell'tnce of the engravings it 
contains. Most of these are ori^nal, of much 
larger than ordinary size, and admirab y executed. 
The various parts are also lettered after the plan 
adopted in Holden's Osteology. It would be aiffi- 
enlt to over-estimate the advantage's offered by this 

mode of pictorial illustration. Bones, ligaments, i The section on arteries is rema'rkably full and ac- 
mnselea, bloodvessels, and nerves are eaen in turn curate. Not only is the surgical anatomv given to 
fieared, and marked with tbeir appropriate names; ' ev^ry important vessel, with directions for its liga- 
thus enabling thestndent to cc mprehend, ata glance, tion, but at the end of the description of eaeh arte- 
what would otiierwise often be ignored, or at any rial trunk we have a useful summary of the irregu- 
rate, acquired only by prohmged and irksome ap- larities which may occur in its origin, course, and 
plication. In conclusion, we heartily commend the termination. — N. A. Med. Ckir. Review^ Mar. Id59. 



work of Mr. Gray to the attention of the meaieal 
profession, feeling eertain tliat it should be regarded 
as one of the m(»st valuable contributions ever made 
to educational literatnre. — N. Y. Monthly Review. 
Dee. 1650. 

In this view, we regard the work of Mr. Gray as 
far better adapted to the wants of the profession, 
and especially of the student, than any treatise on 



Mr. Gray's book, in excellency of arrangement 
and completeness of cxecutiouj exceeds any work 
on anatomy hitherto published m the English lan- 
guage, affording a c<imptete view of the straetore o( 
the linman body, with especial reference to practical 
snrcrery. Thus the volume constitn tea a perfect book 
of reference for the practitioner, demanding a plaee 
in even the most limited library of the physician or 



anatomy yet published in this countrv^ ft IS destined .^-eon, and a worx of neerssity for the student to 

we believe, to supersede *n others, both as a manual g, ?„ hj, ^i^^ ^h^^ ^^ j.^, lennid by the dlMeeting 

of disfections, and a standard of reference to the )axifc from the book of nature— r4/i)iiWt« Quar- 

student of general or relative anatomy. —N. Y. terlw Journal of Med. Sciences, Nov. IfaSe. 

Journal of Medtcuu^Sov.lBSI^. _ ^ ^ ^. ^ i... :, . ^ 

gnide as this, the student of anatomy, the practi- 
tioner of medicine, and the surgical devotee have 
all a newer, el<»arer. and more radiant light thrown 
■pon the intrieaeies and mysteries of this wonder- 
ful f cience, and are thus enabled to accomplish re- 
salts which hitherto seemed possible only to the 
■peeialist. The plates, which are cipied 'rom re- 
eent diss ect ions, are so well executed, that the most 
•aperfeiai obaerver eanootfail to perceive the poai- 
tions, relati(«is. and distinctive featares of the vari- 

onsparts, and to Uke in more of anat/»my at a glance, :j"5,e"stidiJ^t,'7hi tei?^"^*! sphe^oiTb:^ ara 
than by inaay lon^ hoars of diligent study over the ^^„ ^ j,^,f l^^,^ i^^rors. It is/ia oar estimaiiom 

SSi *» 1t^ IJV*?' **'' P*/^?!' *'/.''* ^l*!^,2^ *» admiiable and eomplete text-bUk for the stl■dra^ 
table xiM^Xf^MU.Jowm. of N Taraltaa, Oct. 1690 „d a aaefal work ofreferenee for the practitioner; 

For this tmly admirable work the profession ia its pictorial character forming a mnrel element, to 
indebted to the distinguished aathor of <' Gray on which w« have already soificiently aUaded.— ^Aflt. 
the Spleen.** Tne vacancy it fills has been long felt Joum. Mad. Set., inly, 1699. 



>fanatoniy. 

I disciple of Vesalias, earnestly desirous of real im- 
, provement, the book will certainly be of immense 
value; but, at the same time, we must also c<»nfes« 
that to those simply desirous of ** cramming" it 
will be an andoabted godsend. The peculiar value 
of Mr. Gray*s mode of illustration is nowhere more 
msrkedly evident than ia the chapter on osteology, 
and especially ia those portions which treat of the 
bones of the head and of th*ir devebtpment. The 
study (if these parts is thus nsade one €ff comparative 
e«se, if not of positive pleasure: and th«ise bagt>ears 



ai.lIOE'9 &TLA9 OF PATHOLOGICAL HIS- 304. SI 00. 

TOLOGY. Tnudiled, wiUi NuWs bd<I Addi- I 



HAMILTON (FRANK H.), M. D., 

ProfcMor of Su^ery in lbs Lung IgUnd Cullttie HoupiiBl. 

A PBACTIOAL TREATISE ON FRACTURES AND DISLOCATIONS. In 

le lar^e end handsnine octavo Tolume, ot over 750 pag<!s, With SS9 j II usi rations. S4 S5. {Nmr 



Ready, January, 1 

Ani^!'camay'^^^"nst^ouhc'leB'r»P^Dl[Ha(^ 
Ingi Hamilton { and the Tolume before ut ii(we i-y 

haodiFit bank on the inbjcct In Ibe Ergljih Ian- 
gn.gr. It ii in vain lo attempt a review ol it; 

mend tn nur^rotber lu^tcmi, eipecially (boienl 

owa unaiiled niourcea. The piBctllinDe°r will Bnit 
in It direeUuna for nearly eyery puiiible acilnent. 



yhegi 






dapted tu the want! of the atudent. piaetilienec, 
nd iDveBligalnr, lignotahle to the author and to ilie 
lOlrttlaa.—Chicage U4d.jBurnal, Hatch, 18S0. 
We retard thJa work a* an honoc aot only tn iti 
nthoT, bat lo the profeiiiim of our enuntry. Were 



Cinn ofhiicaiH.— ZdiHfrurgli Afid, /sum.Feb.lESl. I Now that It ii before ni, we feci bound loaay Ib*t 
This ii a valuable conltibntion to the aurgery o( I mnoha. wa. eipreled from it,and ooemm as wa. 
mo.i important affeeliunh,anOi. the morewelcome, I the undertaking, il ha. .urpa"«l e.pectatlon. and 
inB.niucli ag at tUs prtKul lime we do not piHie.B "'"r"''^ ""•"> """■ "" pl'?lB«'f m iti behalf ; for 
a .ingle complete Heatiie on Fraci urea and Dialo- ' J, Vtent. oTth6''w"ok° we are^^ 



KngliihandAnieri'cBntuiVie°r^,an'd'thu'iigrfarfram which be w'ill be richly rep»id._S(. Le'ux, kid. 

author By no mcesi (acourage. liie notion— hot too )),. Hamilton ii fortunate in hBTJng aacceeded in 
preTBlent In aome quaitera-tbat nolhing ii (lood . ^nj ,|,e ^,d ,„ long felt, with wfiat oanaol fail 
}'.^,tl\;Vi"";'.'ii?.T.?^T=V^'^V^'^"l-:J." lobe'ktonceacicpl-^a.am'odelmon^raphiD^.me 



■he preceding portion — TAii.Dii'laiai.asol.May G, Qgg „f iheirDamber. We have rtaion lo be proud 

II !■ emphnlieally tlii book upon the mbject. of entific noinl of view, and lo esUem it a. a valoabla 
which it treat., and we cannot Oovbt that It will guide in a mii.I difhealt and important branch of 
cnnlibuE io 10 be for an Indefinite period of time. I .ludy and practice. On every account, therefore. 
When we uy, however, that we believe It will at ' wii hope that it may .ocm be widely linowD abroad 
once take il. place a> the beat book for cim.ultation ■• an evidenne of genuine progteei on Ihia lide of 
by the prgciilioner ; and Ihat it will form the moat the Atlantic, and further, thai it may be alill more 
complete, available, and reliable guide in emergen- 1 widely known at homo a. an aaltiorilativa teacher 

alaolbattheatudentaf.nrgerymay make ilbi. text- aSordingan eiaoiple of huneil. well-directed, and 



yatyle- 



1. JUid. J 



asl, April, 1 



HOBLYN (RICHARD D.), M. D. 
A DICTIONARY OP THE TERMS USED IN MEDICINE AND THE 

COLLATERAL SCIENCES. A new American edition. Revised, with numerouB Additions, 
by Isaac Haib, M. D., ediioiol the " American Journal oflhe Medical Scieucea." In one large 
royal ISmo. volume, leather, of over SOO double columnod pages. SI 50- 



In definition, and aaSciently fall and complete f 
ordinary coD.allation.— <7jlBrl.9l«> Afed. Jeum. 

adapted. IiiinotencDmberedwiththeobBoletelen 
of a bygone age, bat II coataiiia all that are now 



.cingev 



Dtormi 



na. Il ii ihe belt book of definitiona we have, and 
ought alway. to be upon the Btadenl'a table. — 
SeulJtanaMiil.aadAHg. JaiHaa'. 



HORNER'B SPECIAL ANATOMY AMD BIS- 1 



page», exira cioia. 9>c» 40. {lyow jxeaay.) 

We will say at once that the work fulfils its object 
capitally well j and we will moreover venture the 
assertion that it wiU inaugurate an imnroved prac- 
tice throughout this whole country. The secrets of 
the author's success are so clearly revealed that the 
attentive student cannot fail to insure a goodly por- 
tion of similar success in bis own practice, it is a 
credit to all medical literature; and we add, that 
the physician who does not place it in his library, 
and who does not faithfully con its pages, will lose 
a vast deal of knowledge that would be most useful 
to himself and beneficial to his patients. It is a 
practical work of the highest order of merit; and it 
will rake rank as such immediately. — Maryland and 
Virginia MedieeU Journal ^ Feb. 1861. 

This contribution towards the elucidation of the 
pathology and treatment of some of the diseases 
peculiar to women, cannot fail to meet with a favor- 
able reception from the medical profession. The 
character of the particular maladies of which the 
work before us treats; their frequency, variety, and 
obscu I ity : the amount of malaise and even of actual 
suffering by which they are invariably attended; 
their obstinacy, the difficulty with which they are 
overcome, and tlieir disposition again and again to 
lecur — these, taken in connection with the entire 
competency of the author to render a correct ac- 
count of their nature, their causes, and their appro- 



priate management— his ample experience, his ma- 
tured judgment, and his perfect conscientiousness — 
invest this publication with an interest and value to 
which few of the medical treatises of a recent date 
can lay a stronger, if, perchance, an equal claim. — 
Am. Joum. Mtd. Sciences^ Jan. 1861. 

Indeed , although no part of the volume is not emi- 
nently deserving of perusal and study, we think that 
the nine chapters devoted to this subject, are espe- 
ciallv so, and W( know of no more valuable mono- 
graph upon the symptoms, prognosis, and manage- 
ment of these annoying maladies than is conttituted 
by this part of the work. We cannot but regard it 
as one of the most original and ra jst practical wonts 
of the day; one which every accoucheur and physi- 
cian should most carefully re id; for we are per- 
suaded that he will arise from its perusal with new 
ideasj which will induct him into a more rational 
practice in regard to many a suffering female, who 
may have placed her health in his hands. — British 
American Journal^ Feb. 1E61. 

Of the many excellences of the work we will not 
speak at length. We advise all who would acquire 
a k&owledge of the proper management of the mala- 
dies of which it treats, to study it with care. The 
seccnd part is of itself a most valuable contribution 
to the practice of our arc. — Am. Med. Monthly and 
New York Review s Feb. 1861. 



The illustrations, which are all orlgiDal, are drawn to a uniform scale of one-half the natural size. 



HABERSHON (S. O.), M. D., 
Assistant Physician to and Lecturer on Materia Medica and Therapeutics at Guy's Hospital, &0. 

PATHOLOGICAL AND PRACTICAL OBSERVATIONS ON DISEA.SES 

OF THE ALIMENTARY CANAL, (ESOPHAGUS, STOMACH, CiECUM, AND INTES- 
TINES. With illustrations on wood. In one handsome octavo volume of 312 pagey, extra 
cloth $1 75. {Now Ready.) 



JONES (T. WHARTON), F. R. S,, 

Professor of Ophthalmic Medicine and Surgery in University College, London, &c. 

THE PRINCIPLES AND PRACTICE OF OPHTHALMIC MEDICINE 

AND SURGERY. With one hundred and ten illustrations. Second American from the second 
and revised London edition, with additions by Edward Hartshokne, M. D., Surgeon to Wills' 
Hospital, &c. In one large, handsome royal 12mo. volume, extra cloth, ol 50U pages. $1 50. 



JONES (G. HANDFIELD), F. R. S., 8l EDWARD H. SIEVEKINQ, M.D., 

Assistant Physicians and Lecturers in St. Mary's Hospital, London. 

A MANUAL OF PATHOLOGICAL ANATOMY. First American Editions 

Revised. With three hundred and ninety-seven handsome wood engravings. In one large and 
beautiful octavo volume of nearly 750 pages, leather. $3 75. 

obliged to glean from a great number of monographs' 
and the field was so extensive that but few cultivated 
it with any degree of success. As a simple work 



As a concise text-book, containinp^, in a condensed 
form, a complete outline of what is known in the 
domain of Pathological Anatomy, it is perhaps the 
best work in the English language. Its great merit 
consists in its completeness and orevity, and in this 
respect it supplies a great desideratum in our lite- 
rature. Heretofore the student of pathology .was 



of reference, therefore, it is of great value to the 
student of pathological anatomy, and should be in 
every physician's library. — Western Lancet. 



KIRKES (WILLIAM SENHOUSE), M. D., 

Demonstrator of Morbid Anatomy at St. Bartholomew's Hospital, &c. 

A MANUAL OP PHYSIOLOGY. A new American, from the third and 

improved London edition. With two hundred illustrations. In one large and handsome royal 
12mo. volume, leather, pp. 586. $2 00. (Lately Published.) 

and its carefully cited authorities. It is the most 



This is a tl^w and very much improved edition of 
Dr. Kirkes' well-known Handbook of Physiology. 
It combines conciseness with completeness, and is, 
therefore, admirably adapted for consultation by the 
busy practitioner. — Dublin Quarterly Journal. 

One of the very best handbooks of Physiology wc 
possess— presenting just such an outline of the sci- 
ence as the student requires during his attendance 
upon a course of lectures, or for reference whilst 
preparing for examination.— ilm. Medical Journal. 

Its excellence is in its compactness, its cleameM, 



convenient of text-books. These gentlemen, Messrs. 
Kirkesand Paget, have the gift of telling us virhat 
we want to know, without thinking it necessary 
to tell us all they know. — Boston Med. and Surg. 
Journal. 

For the student beginning this study, and the 
practitioner who has but leisure to refresh his 
memory, this book is invaluable, as it contains all 
that it is important to know. — Charleston Med. 
Journal, 



LALLEMAND AND WILSON. 

A PRACTICAL TREATISE ON THE CAUSES, SYMPTOMS, AND 

TREATMENT OF SPERM ATORRHCEA. By M. Lallbmand. Translated and edited by 

Henry J McDougall. Third American edition. To which is added ON DISEASES 

OF THE VESICUL-^ SEMINALES; and their associated organs. With special refer- 
ence to the Morbid Secretions of the Prostatic and Urethral Mucous Membrane. By Marris 
Wilson, M. D. In one neat octavo volume, of about 400 pp., extra cloth. $2 00. {Just Issitsd.) 



LA ROCHE (R.), M. D., &c. 
YELLOW FEVER, considered in its Historical, Pathological, Etiological, and 

Therapeutical Relations. Including a Sketch of the Disease as it has occurred in Philadelphia 
from 1699 to 1854, with an examination of the connections between it and the fevers known under 
the same name in other parts of temperate as well as in tropical regions. In two large and 
handsome octavo volumes of nearly 1500 pages, extra cloth. $7 00. 



From Professor S. H. Dickson, Charleston^ S. C, 

September 18, 1855. 
A monument of intelligent and well applied re- 
search, almost without example. It is, indeed, in 
itself, a large library, and is destined to constitute 
the special resort as a book of reference, in the 
subject of which it treats, to all future time. 

We have not time at present, engaged as we are, 
by dn^ and by night, in the work of combating this 
very disease, now prevailing in our city, to do more 
than give this cursory notice of what we consider 
as undoubtedly the most able and erudite medical 
publication our country has yet produced. But in 
view of the startling fact, that this, the most malig- 



nant and unmanageable disease of modem timei, 
has for several years been prevailing in our country 
to a greater extent than ever before; that it is no 
longer confined to either large or small cities, but 

genetrates country villages, plantations, and farm- 
ouses; that it is treated with scarcely better suc- 
cess now than thirty or forty years ago ; that there 
is vast mischief done by ignorant pretenders to know- 
ledge in regard to the disease, and in view of the pro- 
bability that a majority of southern physicians will 
be called upon to treat the disease, we trust that this 
able and comprehensive treatise will Ke very gene- 
rally read in the south. — Memphis Med. Recorder. 



BT THE SAME AUTHOR. 

PNEUMONIA ; its Supposed Connection, Pathological and Etiological, with Au- 
tumnal Fevers, including an Inquiry into the Existence and Morbid Agency of Malaria. In one 
handsome octavo volume, extra cloth, of 500 pages. $3 00. 



LAWRENCE (W.), F. R. S., Slc, 

A TREATISE ON DISEASES OF THE EYE. A new edition, edited, 

with numerous additions, and 243 illustrations, by Isaac Hays, M. D., Surgeon to Will's Hospi- 
tal, &c. In one very large and handsome octavo volume, of 950 pages, strongly bound in leather 
with raised bands. $5 00. 

LUDLOW (J. L.), M. D. 
A MANUAL OF EXAMINATIONS upon Anatomy, Physiology, Surgery, 

Practice of Medicine, Obstetrics, Materia Medica, Chemistry, Pharmacy, and Therapeutics. To 
which is added a Medical Formulary. Third edition, thoroughly revised and greatly extended 
and enlarged. With 370 illustrations. In one handsome royal 12mo. volume, leather, of 816 
large pages. $2 50. 

We know of no better companion for the student crammed into his head by the various professors to 
daring the hours spent in the lecture room, or to re- whom he is compelled to listen. — Western Lancet^ 
fresh, at a glance, his memory of the various topics May, 1857. 



LEHMANN (C. G.) 
PHYSIOLOGICAL CHEMISTEY. Translated from the second edition by 

George E. Day, M. D., F. R. S., &c., edited by R. E. Rogers, M. D., Professor of Chemistry 
in the Medical Department of the University of Pennsylvania, with illustrations selected from 
Funke's Atlas of Physiological Chemistry, and an Appendix of plates. Complete in two large 
and handsome octavo volumes, extra cloth, containing 1200 pages, with nearly two hundred illus- 
trations. $6 00. 



The work of Lehmann stands unrivalled as the 
most comprehensive book of reference and informa- 
tion extant on every branch of the subject on which 
it treats. — Edinburgh Journal of Medical Science. 



The most important contribution as yet made to 
Physiological Chemistry. — Am. Journal Med. Set- 
tnces, Jan. 1856. 



BT THE SAME AUTHOR. {Lately Published.) 

MANUAL OF CHEMICAL PHYSIOLOGY. Translated from the German, 

with Notes and Additions, by J. Cheston Morris, M. D., with an li$roductory Essay on Vital 
Force, by Professor Samuel Jackson, M. D., of the University of Pennsylvania. With illus- 
trations on wood. In one very handsome octavo volume, extra cloth, of 336 pages. f2 25. 

From Prof. Jackson? s IrUroduetory Essay. 
In adopting the handbook of Dr. Lehmann as a manual of Organic Chemistry for the use of the 
■tudents of tne University, and in recommending his original work of Physiological Chemistry 
thejr more mature Btudies, the high value of his researches, and the great weigbt of his autho- 
ia that important department of medical scieaee are fully lecognized. 
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MEIGS (CHARLES D.I, M. D., 

Frofenorar Obgletrics, &c. in thDJeffaraon MEdieul Gnllege, Philadelphia. 

OBSTETRICS : THE SCIENCE AND THE ART. Third edition, revised 

and improved. Wi(h one bundredimd twenty-nine llluBiraiiunB. In one beautiiully printed octavo 
volume, leather, o( seven hundred and filty-two large pages. $3 75. 
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The beal AmBTii^nn wirk on Midwi/ery thit It 
Bccemiblo to Ibe BtudecL and pmctitioner— JV. IT. 
Ittd. and Surf. Jonnal, Jan. 13S7. 

ThiH 1> a standard wnrk bv a great Ameilean Ob- 
■tetrlcinn. It !• the third and laat adilinn, and, in 



f ., May, 18S7. 
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BY THB BAMB ATITnOR, {JttsC IlStlld.) 

WOMAN : HER DISEASES AND THEIR REMEDIES. A Series of Leo- 

lures Id bis Ctaaa, Fourth and Improved edition. In one large and beaatifully printed octava 
Toltime, leather, of over TOO pages. S3 60. 
Innllicrreipei-Ii, innnreilimntton, toantucb 
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ON THE NATURE, SIGNS, AND TREATMENT OF CHILDBED 

FETEK. In a Serie» of Utiera addreai-ed lu the StudenUi of bis Class. In one fanndttome 

oclBvo volume, extra olotb, ol 365 pages. S2 SO. 

The inilrqctlve and intereeting anlhnr of Ihia 1 leclBble book. • • • Thii tre^tiae apnn child. 

ehallengei their admiraliun in the freih and' vigor- ofevery practiliunel whuBOoriiilalB|[in thar*-' 
idracypHgsibBfoieBi. lliiBde- iflailarilliJ»urHal^MtdiciiUB»dBMTg4rt. 



A TREATISE ON ACUTE AND CHRONIC DISEASES OF THE NECK 

OP THE UTERUS. With numerous plniea, drown Bnd colored from nalura in the higllOBl 
Hyle ol art. In one handsooie oalavo volixnie, extra clolh. t4 50. 
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cheapest and best executed Surgical works as yet issued in this country. 



$11 00. 



VUO VA U16 



*^* The size of this work prevents its transmission through the post-office as a whole, but those 
who desire to have copies forwarded by mail, can receive them in 'five parts, done up in stout 
wrappers. Price $9 00. 



One of the greatest artistic triumphs of the age 
in Surgical Anatomy. — British American Medical 
Journal. 

No practitioner whose means will admit should 
fail to possess it. — Ranking^ s Abstract, 

Too much cannot be said m its praise; indeed, 
we have not language to do it justice. — Ohio Medi- 
cal and Surgical Journal. 

The most accurately engraved and beautifully 
colored plates we have ever seen in an American 
book — one of the best and cheapest surgical works 
ever published. — Buffalo Medical Journal. 

It is very rare that so elegantly printed, so well 
illustrated, and so useful a work, is offered at so 
moderate a price. — Charleston Medical Journal. 

Its plates can boast a superiority which places 
them almost beyond the reach of competition. — Medi- 
cal Examiner. 

Country practitioners will find these plates of im* 
mense value. — N. Y. Medical Gazette. 



A work which has no parallel in point of accu- 
racy and cheapness in the English language. — N. Y. 
Journal of Medicine. 

We are extremely g^ratified to announce to the 
profession the completion of this truly magnificent 
work, which, as a whole, certainly stands unri- 
valled, both for accur-acy of drawing, beauty of 
coloring^ and all the requisite explanations of the 
subject in hand. — The New Orleans Medical attd 
Surgical Journal. 

This is by far the ablest work on Surgical Ana- 
tomy that has come under our observation. We 
know of no other work that would justify a sen- 
dent, in any degree, for neglect of actual dissec- 
tion. In those sudaen emergencies that so often 
arise, and which require the instantaneous command 
of minute anatomical knowledge, a work of this kind 
keeps the details of the dissecting-room perpetually 
fresh in the memory. — The Western Journal of Medi- 
cine and Surgery. 



MILLER (HENRY), M. D., 

Professor of Obstetrics and Diseases of Women and Children in the University of Louisville. 

PEINCIPLES AND PRACTICE OF OBSTETRICS, &c. -, including the Treat- 
ment of Chronic Inflammation of the Cervix and Body of the Uterus considered as a frequent 
cause of Abortion. With about one hundred illustrations on wood. In one very handsome oc- 
tavo volume, of over 600 pages. {Lately Publisfied.) $3 75. 

We congratulate the author that the task is done. 
We congratulate him that he has given to the medi- 
cal public a work which will secure for liim a high 
and permanent position among the standard autho- 
rities on the principles and practice of obstetrics. 
Congratulations are not less due to the medical pro- 
fession of this country, on the acquisition of a trea- 
tise embodying the results of the studies, reflections, 
and experience of Prof. Miller. Few men, if any, 
in this country, are more competent than he to write 
on this department of medicine. Engaged for thirty- 
five years in an extended practice of obstetrics, for 
many years a teacher of this branch of instruction 
in one of the largest of our institutions, a diligent 
student as well as a careful observer, an original and 
independent thinker, wedded to no hobbies, ever 
ready to consider without prejudice new views, and 
to adopt innovations if they are really improvements, 
and withal a clear, agreeable writer, a practical 
treatise from his pen could not fail to possess great 
value. — Buffalo Med Journal. 

In fact, this volume must take its place among the 
standard systematic treatises on obstetrics ; a posi- 



tion to which its merits justly entitle it. The style 
is such that the descriptions are clear, and each sub- 
ject is discussed and elucidated with due regard to 
its practical bearings, which cannot fail to make it 
acceptable and valuable to both students and prac- 
titioners. We cannot, however, close this brief 
notice without congratulating the author and the 
profession on the production of such an excellent 
treatise. The author is a western man of whom we 
feel proud, and we cannot but think that his book 
will find many readers and warm admirers wherever 
obstetrics is taught and studied as a science and an 
art — The Cincinnati Lancet and Observer. 

A most respectable and valuable addition to our 
home medical literature, and one reflecting credit 
alike on the author and the institution to which he 
is attached. The student will find in this work a 
most useful guide to his studies; the ctmntry prac- 
titioner, rusty in his reading, can obtain from its 
pages a fair resume of the modern literature of the 
science,' and we hope to see this American produc- 
tion generally consulted by the profession.— Fa. 
Med. Journal. 



MACKENZIE (W.), M. D., 

Surgeon Oculist in Scotland in ordinary to Her Majesty, &c. &c. 

A PRACTICAL TREATISE ON DISEASES AND INJURIES OF THE 

EYE. To which is prefixed an Anatomical Introduction explanatory of a Horizontal Section oi 
the Human Eyeball, by Thomas Wharton Jones, F. R. S. From the Fourth Revised and En- 
larged London Edition. With Notes and Additions by Addinell Hewson, M. D., Surgeon to 
Wills Hospital, &c. &c. In one very large and handsome octavo volume, leather, raised bands, with 
plates ana numerous wood-cuts. $5 25. 



The treatise of Dr. Mackenzie indisputably holds 
the first place, and forms, in respect of learning and 
research, an Encydopsedia unequalled in extent by 
any other work ofthekind, either English or foreign. 
— Dixon on Diseases of the Eye. 

Few modem books on any department of medicine 
or surgery have met with such extended circulation, 
or have procured for their authors a like amount of 
European celebrity. The immense research which 
it displayed, the thorough acquaintance with the 
subject, practically as well as theoretically, and the 



able manner in which the author's stores of learning 
and experience were rendered available for general 
use, at once procured for the first edition, as well on 
the continent as in this country, that high position 
as a standard work which each successive edition 
has more firmly established. We consider it the 
duty of everv one who has the love of his profession 
and the welfare of his patient at heart, to make him- 
self familiar with this the most complete work in 
the English language upon the diseases of the eye. 
— Med. Times and Gazette. 



MAYNE»8 DISPENSATORY AND THERA- 
PEUTICAL REMEMBRANCER. With every 
Practical Formula contained in the three British 
PharmacopcBiaB. Edited, with the addition of the 
Formulae of the U. S. Pharmacopoeia, by R. E 
ffMJTFJTHj AI.D 1 12mo. vol. ex. el., 300 pp . 75 c 
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MALGAIGNE»S OPERATIVE SURGERY, based 

on Normal and Pathological Anatomy. Trans- 
lated from the French by Fbedskick Brittan, 
A . B . ,1A. .!> . Vf \t\iuvLiaeToua illuBtrationa on wood . 
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MORLAND <W. W.J, M. D., 



DISEASES OP THE URINARY ORGANS 

Fmhology, and Treaimenl. With illiintrBtione. fn a. 
abuul 6ua pages, extra cloth. (Jurt Umed.) S3 SO. 
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MONTGOMERY IW. FJ, M. D., M. R. I. A., Stc, 
AN EXPOSITION OF THE SIGNS AND SYMPTOMS OF PKEGNANCT. 

Wilh some olher PanerB on SulyeciBconneciBd with Midwifery. From the Beeond and ealargod 
EugllKb edition. With two exquisite colored platea, and numerous wood-cutn. In one very 
faandsonie oclavo volume, exiru elolh, of nearl/ 600 paged. (Lo/a/y PailitJud.) f 3 75. 
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MOHR (FRANCIS), PH. D., AND REDWOOD (THEOPHILUS). 
PRACTICAL PHARMACY. Compriaing the ArrangementB, ApparatuB, and 

Mnnipulalionsof the Pharmaceuiical Shop and Laimralory. Ediied, wilhoxleiisive Additiona, 
by Prof. William FaoCTEit, of Ihe Phiiadelphia College of Phurmaoy. In one hnntt^umelr 
—'■ — ■■ — ■— Toltime, exlr» oiolh, ol 570 puges, with over 500 eDgraviugF — '' "'* '''' 



uiiu lllipruveu. xu uiic very larjjc oiiu uaiiusumciy piiuicu ruyai x«iuu. vuiuiuC) ui uuuui uuc 

thousand pages, with 374 wood-cuts. Strongly bound in leather, with raised bands. $3 00. 

The very flattering reception which has been accorded to this work, and the high estimate placed 
upon it by the profession, as evinced by the constant and increasing demand which has rapidly ex- 
hausted two large editions, have stipiulated the authors to render the volume in its present revision 
more worthy of the success which has attended it. It has accordingly been thoroughly examined, 
and such errors as had on former occasions escaped observation have been corrected, and whatever 
additions were necessary to maintain it on a level with the advance of science have been introduced. 
The extended series of illustrations has been still further increased and much improved, while, by 
a slight enlargement of the page, these various additions have been incorporated without increasmg 
the bulk of the volume. 

The work is, therefore, again presented as eminently worthy of the favor with which it has hitherto 
been received. As a book for aaily reference by the student requiring a guide to his more elaborate 
text-books, as a manual for preceptors desiring to stimulate their students by frequent and accurate 
examination, or as a source from which the practitioners of older date may easily and cheaply acquire 
a knowledge of the changes and improvement in professional science, its reputation is permanently 
established. 



The best work of the kind with which we are 
acquainted. — Med. Examimr. 

Having made free use of this volume in our ex- 
aminations of pupils, we can speak from experi* 
ence in recommending it as an admirable compend 
for students, and as especially useful to preceptors 
who examine their pupils. It will save the teacher 
much labor by enabling him readily to recall all of 
the points upon which his pupils should be ex- 
amined. A work of this sort should be in the iiands 
of every one who takes pupils into his office with a 
viewof examining them; and this is unquestionably 
the best of its class. — Transylvania Med. Journal. 

In the rapid course of lectures, where work for 



the students is heavy, and review necessary for an 
examination, a compend is not only valuable, but 
it is almost a sine qua non. The one before us is, 
in most of the divisions, the most unexceptionable 
of all books of. the kind that we know of. The 
newest and soundest doctrines and the latest im- 
provements and discoveries are explicitly, though 
concisely, laid before the student. There is a class 
to whom we very sincerely commend this cheap book 
as worth its weight in silver — that class is the gradu- 
ates in medicine of more than ten years' standing, 
who have not studied medicine since. They will 
perhaps find out from it that the science is not exactly 
now what it was when they left it off. — Tht StttkO' 
scope. 



NELIGAN (J. M09RE), M. D., M. R. I. A., Slc. 

(A splendid work. JtLst Issued.) 

ATLAS OF CUTANEOUS DISEASES. In one beautiful quarto volume, extra 

cloth, with splendid colored plates, presenting nearly one hundred elaborate representations of 
disease. $4 50. 

This beautiful volume is intended as a complete and accurate representation of all the varieties 
of Diseases of the Skin. While it can be consulted in conjunction with any work on Practice, it has 
especial reference to the author's " Treatise on Diseases of the Skin," so favorably received by the 
profession some years since. The publishers feel justified in saying that few more beautifully exe- 
cuted plates have ever been presented to the profession of this country. 

Neiigan*s A.tlas of Cutaneous Diseases supplies a give, at a eowp d^ctil^ the remarkable peculiaritiei 

long existent desideratum much felt by the largest of each individual variety. And while thus the dis- 

class <if our profession. It presents, in quarto size, ease is rendered more definable, there is yet no loss 

16 plates, each containing from 3 to Q figures, ana of proportion incurred by the necessary concentra- 

forming in all a total of 90 distinct representations tion. Each figure is highly colored, and so truthful 

of the different species of skin affections, grouped has the artist been that the mostfastid'ous observer 

together in genera or families. The illustrations could not justly take exception to the correctness of 

have been taken from nature, and have been copied the execution of the pictures under his scrutiny. — 

with such fidelity that they present a striking picture Montreal Med. Ckrontclt . 
of life ; in which the reduced scale aptly serves to 

BT THE SAME AUTHOR. 

A PKACTICAL TREATISE ON DISEASES OF THE SKIN. Third 

American edition. In one neat royal 12mo. volume, extra cloth, of 334 pages. $1 00. 

The two volumes will be sent by mail on receipt of Five DoUars, 



OWEN ON THB DIFFERENT FORMS OF 
THE SKELKTON, AND OF THE TEETH. 



One vol. royal 12mo., extra cloth with numerous 
illustrations. 81 25. 



PIRRIE (WILLIAM), F. R. 8. E., 

Professor of Surgery in the University of Aberdeen. 

THE PRINCIPLES AND PRACTICE OP SURGERY. Edited by Johh 

Neill, M.. D., Professor of Surgery in the Fenna. Medical College, Surgeon to the Pennsylvania 
Hospital, &c. In one very handsome octavo volume, leather, of 780 pages, with 316 illustrations. 
$3 75. 



We know of no other surgical work of a reason- 
able size, wherein there is so much theory and prac- 
tiee, or where subjects are more soundly or clearly 
imaght. — TAs SuthoseopB. 

Prof, Pirrie, in the work before ni, has elabo- 



rately discussed the principles of surgery, and a 
safe and eflfectual practice predicated upon them. 
Perhaps no work upon this subject heretofore issued 
is so ruU upon the science of the art of surgery.— 
NashvilU Journal ofMedicnu and Surgtry, 



Issued.) 

During the short time in which this work has been before the profession, it has been received 
with very great favor, and in assuming the position of a standard authority, it has filled a vacancy 
Which had been severely felt. Stimulated oy this encouragement, the author, in availing himself 
of the opportunity of revision, has spared no pains to render it more worthy of the confidence be- 
stowed upon it, and his assiduous labors have made it raiher a new book than a new edition, many 
portions having 1>een rewritten, and much new and important matter added. These alterations and 
improvements have been rendered necessary by the rapid progress made by pharmaceutical science 
during the last few years, and by the additional experience obtained in the practical use of the 
volume as a text-book and work of reference. To accommodate these improvements, the size of 
the page has been materially enlarged, and the number of pages considerably increased, presenting 
in all nearly ont-haif more matter than the last edition. The work is therefore now presented as a 
complete exponent of the subject in its most advanced condition. From the most orcfinary matters 
in the dispensing office, to the most complicated details of the vegetable alkaloids, it is hoped that 
everything requisite to the practiMng physician, and to the apothecary, will be found fully and 
clearly set forth, and that the new matter alone will be worth mure than the very moderate cost of 
the work to those who have been consulting the previous edition. 

That Edward Parrish, in writing a book apon 
praetieal Pharmacy gouu few years ago— one emi- 
nently original and unique — did the medical and 
pharmaceutical professiuns a great and valuable s^r- 
vice, no one, we think, who has had access to its 
pa^es will deny ; doubly welcome, then, is this new 
edition, containing the added results of his recent 



and rich experience as an observer, teacher, and 
practic J operator in thf> pharmaceutical laboratory. 
The excellent plan of the first is more thoroughly, 
and in detail, carried out in this edition. — Peninsular 
Med. Journal^ Jan. 1860. 

Of course, ail apothecaries who have not already 
a copy of th«> first edition will procur« one of this j 
it is, therefore, to physicians residing in the country 
and in small towns, who cannot avail themselves of 
the skill of an educated pharmaceutist, that we 
would espicially commend this work. In it they 



will find all that they desire to know, and should 
know, but very little of which they do really snow 
in reference to this important collateral branch of 
their profession; for it is a well established fact, 
that, in the eru^'ation of physicians, while the sci- 
ence of medicine is generally well taught, very 
lictie attention is paid to the art of preparing them 
for use, and we know not how this defect can be so 
well remedied as by procuring and ccmsultiug Dr. 
Pa rrish's excellent work. — St. Louis Med. Journal. 
Jan 1860. 

We know of no work on the subject which would 
he more indispensable to the physician or student 
desiring infiirmation on the subject of which it treats. 
With Griffith's '^ Medicdil Formulary" and this, the 
practising physician would be supplied with nearly 
or quite all the most useful infor nation on the sub- 
ject. — Charleston Med. Jour, and Revieia, Jan. 1800. 



PEASLEE (E. R.), M. D., 
Professor of Physiology and General Pathology in the New York Medical College. 

HUMAN HISTOLOGY, in its relations to Anatomy, Physiology, and Pathology; 

for the use of Medical Students. With four hundred and thirty- four illustrations. In one hand- 
some octavo volume, of over 600 pages. {Lately Published.) $3 75. 

We would recommend it to the medical student 
and practitioner J as containing a summary of all that 



It embraces a library upon the topics discussed 
within itself, and is just what the teacher and learner 
need. Another advantage, by no means to be over- 
looked, everything of real value in the wide range 
"Which it embraces, is with great skill compressed 
into an octavo volume of but little more than six 
hundred pages. We have not only the whole sub- 
ject of Histology, interesting in itself, ably and fully 
discussed, but what is ot infinitely greater interest 
to the student, because of greater practical value, 
are its relations to Anatomy, Physiology, and Pa- 
thology, which are here fully and satisfactorily set 
{orth..— Nashville Joum. of Med. and Surgery, Dec. 
1857. 



is known of the important subjects which it treats ; 
of all that is contained in the great works of Simon 
and Lehmann, and the organic chemists in general. 
Master this one volume, we would say to the medical 
student and practitioner — ^master this book and you 
know all that is known of the great fundamental 
principles of medicine, and we have no hesitation 
m saying that it is an honor to the American medi> 
cal profession that one of its members should "have 

firodttced it. — St, Louis Mtd.and Surg. Joumml^ 
[arch, 1858. 



FEREIRA (JONATHAN), M. D., F. R. S., AND L. 8. 
THE ELEMENTS OF MATERIA MEDICA AND THERAPEUTICS. 

Third American edition, enlarged and improved by the author; including Notices of most of tiie 
Medicinal Substances in use in the civilized world, and forming an Encyclopeedia of Materia 
Medica. Edited, with Additions, by Joseph Carson, M. D., Professor of^ Materia Medica and 
Pharmacy in the University of Pennsylvania. In two very large octavo volumes of 2100 pages, 
on small type, with about 500 illustrations on stone and wood, strongly bound in leather, with 
raised bands. %\i 00. 

^*^ Vol. II. will no longer be sold separate. 

PARKER (LANQSTON), 

Burgeon to the Queen's Hospital, Birmingham. 

THE MODERN TREATMENT OP SYPHILITIC DISEASES, BOTH PRI- 
MARY AND SECONDARY; comprising the Treatment of Constitutional and Confirmed Syphi- 
lis, by a safe and successful method. With numerous Cases, Formulae, and Clinical Observa- 
tions. From the Third and entirely rewritten London edition. In one neat octavo volume, 
extra cloth, of 316 pages. $1 75. 

BOYLE'S MATERIA MEDICA AND THERAPEUTICS: including the 

Preparations of the Pharmacopceias of London, Edinburgh, Dublin, and of the United St•^ 
With many new medicines. Edited by Joseph Carson, M. 1). With ninety-eight iUnftratii 
hk one large octavo volume, extra cloth, of about 700 ^aigeft. %^ Q^. 



ol 6DU pages, strongly bound in leatner, witn raised bands; witn sixty- tour beautilui rlates, and 
nunaerous Wood-cuts in the text, containing in all nearly 200 large and beautiful figures. $5 00. 

From Prof. Hodge ^ of the University of Pa. 
To the American public, it is moat valuable, from its Intrinsic undoubted excellence^ and as being 
the best authorized exponent of British Midwifery. Its circulation will, I trust, be extensive throughout 
our country. 



It is unnecessary to say anything in regard to the 
utility of this work. It is already appreciated in our 
country for the value of the matter, the clearness of 
its style, and the fulness of its illustrations. To the 
physician's library it is indispensable, while to the 
student as a text- book, from which to extract the 
material for laying the roundation of an education on 
obstetrical science, it has no superior. — Ohio Med. 
and Surg. Journal. 

The publishers have secured its success by the 



truly elegant style in which they have brought it 
out, excelling themselves in its production, espe- 
cially in its plates. It is dedicated to Prof. Meigs, 
and has the emphatic endorsement of Prof. Hodge, 
as the best exponent of British Midwifery. We 
km.w of no text-book which deserves in all respects 
to be more highly recommended to students, and we 
could wish to see it in the hands of every practitioner, 
for they will find it invaluable for reference. — Med. 
Gazette, 



RICORD (P.), M. D. 

A TREATISE ON THE VENEREAL DISEASE. By John Hunter, F. R. S. 

With copious Additions, by Ph. Ricord, M. D. Translated and Edited, with Notes, by Freeman 
J. BuMSTEAD, M. D., Lecturer on Venereal at the College of Physicians and Surgeons, New York. 
Second edition, revised, containing a resume of Ricord's Recent Lectures on Chancre. Tn 
one handsome octavo volume, extra cloth, of 550 pages, with eight plates. $3 25. {Jtist Issiud.) 

In revising this work, the editor has endeavored to introduce whatever matter of interest the re- 
cent investigations of syphilographers have added to our knowledge of the subject. The principal 
source from which this has been derived is the volume of "Lectures on Chancre," published a few 
months since by M. Ricord, which affords a large amount of new and instructive material on many 
controverted points. In the previous edition, M. Ricord's additions amounted to nearly one-third 
of the whole, and with the matter now introduced, the work may be considered to present his views 
and experience more thoroughly and completely than any other. 

secretaries, sometimes accredited and sometimes not. 



Every one will recognize the attractiveness and 
value which this work derives from thus presenting 
the opinions of these two masters side by side. But, 
it must be admitted, what has made the fortune of 
the book, is the fact that it contains the '* most com- 

ftlele embodiment of the veritable doctrines of the 
Idpital du Midi," which has ever been made public. 
The doctrinal ideas of M. Ricord, ideas which, if not 
universally adopted, are incontestably dominant, have 
heretofore only been interpreted by more or less skilful ] sician. — Virginia Med. and Surg. Journal 

BT THE SAME AUTHOR. 

RICORD'S LETTERS ON SYPHILIS. Translated by W. P. Lattimore, M. D. 

In one neat octavo volume, of 270 pages, extra cloth. $2 00. 



In the notes to Hunter, the master substitutes him- 
self for his interpreters, and gives hisoriginal thoughts 
to the world in a lucid and perfectly intelligible man- 
ner. In conclusion we can say that this is incon* 
testably the besltreaiise on syphilis with which we 
are acquainted, and, as we do not often employ the 
phrase, we may be excused for expressing the hope 
that it may find a place in the library of every phy- 



SLADE (D. D.), M. D. 
DIPHTHERIA ; its Nature and Treatment, with an Account of the History of its 

Prevalence in various countries. Being the Dissertation to which the Fiske Fund Prize was 
awarded, July 11, 1860. In one small octavo volume, extra cloth ; 75 cents. {Now Ready, 1861.) 



ROKITANSKY 

- Curator of the Imperial Pathological Museum, 

A MANUAL OF PATHOLOGICAL 

bound in two, extra cloth, of about 1200 pages. 
KINO, C. H. Moore, and G. E. Day. $5 50. 

The profession is too well acquainted with the re- 
putation of Rokitansky's work to need our assur- 
ance that this is one of the most profound, thorough, 
and valuable books ever issued from the medical 
press. It is sui generis, and has no standard of com- 
parison. It is only necessary to announce that it is 
issued in a form as cheap as is compatible with its 
size and preservation, and its sale follows as a 
matter of course. No library can be called com- 
plete without it.— Buffalo Mtd. Journal. 

An attempt to give our readers any adequate idea 
of the vast amount of instruction accumulated in 
these volumes, would be feeble and hopeless. The 
effort of the distinguished author to concentrate 
in a small space his great fund of knowledge, has 



(CARL), M.D., 

and Professor at the University of Vienna, ^c. 

ANATOMY. Four volumes, octavo, 

Translated by W. E. Swaine, Edward Sieve- 
so charged hii text with valuable truths, that any 
attempt of a reviewer to epitomize is at once para- 
lyzed, and must end in a failure. — Western Lancet. 

As this is the highest source of knowledge upon 
the important subject of which it treats, no real 
student can afford to be without it. The American 
publishers have entitled themselves to the thanks of 
the profession of their country, for this timeous and 
beautiful edition. — Nashville Journal of Medicine. 

As a book of reference, therefore, this work must 
prove of inestimable value, and we cannot too highly 
recommend it to the profession. — Charleston Med. 
Journal and Review. 

This book is a necessity to every practitioner.— 
Am. Med. Mont hi ff. 



RIQBY (EDWARD), M. D., 

Senior Physician to the General Lying-in Hospital, &c. 

A SYSTEM OF MIDWIFERY. With Notes and Additional lUustrationfl. 

Second American Edition. One volume octavo, extra cloth, 422 pages. $2 50. 

BT the same author. (Lately Published.) 

ON THE CONSTITVTIONAh TREATMENT OF FEMALE DISEASES. 

la one neat royal 12mo. volume, extra cloth, of aVx>ul ^^ ipaig^«. %\ ^ , 



leriure-rooni. While thus endeavoring lo give all praclicnl inrormalion iibelv lo be u^rul wiih 
respecl 10 ihe employmFnl orepscial remedies in Kpecial aHeetiiinn. and Ihe re»utls to be antic ipated 
rrora Ibeir admmiflraliun, a.copioit> Index of Diseases and Ibeir Remedies renders ihe woric emi- 
nenlly fitied for reference by showing at a glance the diflerenl means wbicb have been employed, 

of the proreseion has augBCSled. 
RarcJy, indi^d, have w< had iDbmiitcd tn 'gi « Sti ui that ws vera nnt nlataken In onr anticipl- 



r«t^b!'B7oai,Tand%°nB"a"nPi""gm°nl"ri*'meD 
in ■ InveiirpcnKregi-wblcb ■ aiicriminaliiig ipirit 
iif inqoiry h«> lempatwi to ai loiiocrpt nnihini noiv 
becauH it ii new, and abandon nolhmg uld bccaqi 
it i* o1<l, bat which eitimaMi rilher aci-uri lug y. I 



thlaworL. TbFrsi(6rBisn"lDdeiofRemeineii>> 



in»lf ofcrywJiore, aniTirivei lo Ihegnidanlc of the Jj^j ''in^ieiiooi obilioat'e FaKBo'f dixMBo'whero 
aolhot all 'he a..uraoM of ..few which ■h.dlir,. we bai-e to try en's remedy if«t another nn'li! out 
'ara *«" advi" i" ™d'r. "' a.corl™in fotTh' "' *""' '" '""'^ ""''*' "hau.tcd, and wo are almoit 



, ■,thcgi„. 

valaeand inlercit of the itorei of Inowledga they 

""he am'lp iJcMu" ofiMmMed wuin'I'"!/™?' 'd 
■ ■■ared cnnqueBl of medicine, accnmulated by Dr. 



'd I table to the 



elnctancB to a thorough invaaCigation of thi> 
f iclcDtitie (lady, for in the wide range uf 

ItcracuretruaurcdintheEngliar 

ardly find a work written in a it) 
impr«,Ci>n»ej'ing forcibly thefae 



we ihall 

tancht, and yet 
T7cre'l.afka- 



eleffant writer, a candid inquirer al^er truth, and a the practical utility of hit book by patsicg hriefly 
phi^oBophical thinker; we knew that Ihe talk would , over the phy<ieal,botaui?al,BhdcominerciBThiHtc>r|y 



•. He iinoree hypotho- 



SMITH {HENR.Y HJ, M. D. 
MINOR SURGERY; or, Hints on the Evcry-daj Duties of the Surgeon 
247 ill'ustratiooa. TbirdedilioD. 1 vol. royal 12mo., pp. 456. In leather, SS SS j clot 

HORNER (WILLIAM E.), M.D., 

Late Piofeiiot of Anatomy in the Univerdty of Pennsylvania. 

AN ANATOMICAL ATLAS, illuBtnitive of the Struoture of the Human Bod^. 



vo, extra cloth, with about si 



hundreci and S(\f beautihil 
oompletion of thiiAtlai, 



darful fabric, the human body. The plan of thii hai yet appearcu . nuu wc uiu.l xuu, ine vciy uedu- 
Atlu, which render! il lo pBcnliarly convenient liful mannerinwhich it it "got up'' LiHieredilable 
for Che iludenC, and iti lupetb artiitical eiecnlion, to the country ae to be flattering to our national 
have been already pointed ont. We moit cungratu- | pride.— ^mirtcaii Bbdical Jonnal. 

SHARPEY (WILLIAMI, M. D., JONES QUAIN, M. D.| AND 

RICHARD QUAIN, F. R. S., &c. 

HUMAN ANATOMY. Beviaed, with Notes and Additions, by Joseph LetdT, 

M. D., FrofesBor of Anatomy in the Univeriity of Pennsylvania. Complele in two large octavo 
volumes, leather, of about thirteen hundred pages. Beautil'ullj illustrated with over five ttundieJ 
•Dgravingi on wood. 16 00. 

SIMPSON (J. Y. , M. D., 

ProTeiior of Midwifery, he.. In the Univeriity of Edinbnrgb, &e. 

CLINICAL LECTURES ON THE DISEASES OE FEMALES. 'With nume- 



Thia valuable lerjes at practical Leclures is now appearing in Ibe "MmicAl, Niws avo 
Lidkabt" for 1860 and 1861. and can Ibus be had wiltaoul coat by subscribeis lo Ibe "AluuoAlt 
JouKKiiL or TBI HsDKub Somois." See p. 'i. 



ing clinical lectures. The art of bandaging, which 
is regularly taught in Europe, is very frequently 
overlooked by teachers in this country ; the student 
and junior practitioner, therefore, may often require 
thait knowledge which this little volume so tersely 
and happily supplies. — Charleston Med. Joum. and 
Review. 



dom gets' that attention in our schools that its im- 
portance deserves. Olir larger works are also very 
defective in their teaching on these small practical 
points. This little book will supply the void which 
all must feel who have not studied its pages. — We»t' 
em Lancet. 



SMITH (W. TYLER), M. D., 

Physician Accoucheur to St. Mary's Hospital, &c. 

ON PARTUKITION, AND THE PRINCIPLES AND PRACTICE OP 

OBSTETRICS. In one royal 12mo. volume, extra cloth, of 400 pages, f 1 25. 

BT THE SAME AUTHOR. 

A PRACTICAL TREATISE ON THE PATHOLOGY AND TREATMENT 

OF LEUCORRHCEIA. With numerous illustrations. In one very handsome octavo volume, 
extra cloth, of about 250 pages.. $1 50. ^ 



SOLLY ON THE HUMAN BRAIN: its Stnictnre, 
Physiolofiryt and Diseases. From the Second ana 
much enlarged London edition. Ija one octavo 
volume, extra cloth, of 500 pages, with 120 wood- 
cuts. 92 00. 

SKEY'S OPERATIVE SURGERY. In one very 



handsome octavo volume, extra cloth, of over 650 
pages, with about one hundred wood-cuts. S3 35. 

SIMOx\'5* GENERAL PATHOLOGY, as conduc- 
ive to the Establishnjtnt of Rational Principles 
for the prevention ano Cure of Disease . In one 
octavo volume, extra cloth, of 212 pages. 91 25. 



TANNER (T. H.), M. D., 

Physician to the Hospital for Women, &c. 

A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAGNOSIS. 

To which is added The Code of Ethics of the American Medical Association. Second 
Americai Edition. In oae neat volume, small 12mo., extra cloth, 87^ cents. 



;aj| 



TAYLOR (ALFRED 8.), M. D., F. R. 8., 

Lectnreron Medical Jurisprudence and Chemistry in Guy's Hospital. 

MEDICAL JURISPRUDENCE. Fifth AmericaD, from the seventh improved 

and enlarged London edition. "With Notes and References to American Decisions, by Edward 
^ Habtshorme, M. D. In one large octavo volume, leather, of over 700 pages. (Nearly Ready.) 

This standard work having had the advantage of two revisions at the hands of the auihor since 
the appearance of the last American edition, will be found thoroughly revi>sed and brought up com- 
jrfetely to the present *tate of the science. As a work of authority, it mu?t therefore maintain its 
position, both as a text-book for the student, and a compendious treatise to which the practitioner 
can at all times refer in cases -^ doubt or difficulty. 

No work upon the subject can be put into the American and British legal medicine. It should be 

hands of students either of law or medicine which m the possession of every physician, as the subject 

will engage them more closely or profitably ; and is one of great and increasing importance to the 

none could be offered to the busy practitioner of public as well as to the profession. St. Louts Med. 

either calling, for the purpose of casual or hasty and Surg. Journal. 

reference, that would be more likely to afford the aid ,_ r xn «, , 

desired. We therefore recommend it as the best and J'^^f work of Dr. Taylor's is generally acknow- 

safest manual for daily aBe.— American Journal oj ledged to be one of the ablest extant on the subject 

Medical Sciences. of medical jurisprudence. It is certainly one of the 

It is not excess of praise to say that the volume Xn^s^muchCh' fo'in^rilf^nyf ^''^ l Vt^l 
before us is the very iJest treatise extant on Medical Krdo not he8it«t« o iffiiS, th«f «?tl'"h*''"*''' **"" 
Jiirianrndpnoe In savinir this we do not wish to ^® ^^ ^^^ nesitate to aftrm that after having once 

b^nrrstS^'-as^yt^a^n^^^^^^ tz^^t'^trZ'^^zl'ti^r^^^^^ 

excellent works of Beck,'kyan, Traill, Guy, and edidoi allS^e n«wFv^n^^^^^ ^7°**'''' 

others; but in interest an'dvkluewe think it must corded VactiLvehLn^^^^ 

be conceded that Taylor is superior to anything that ^£5?f J rS-ent of Ch/mfp«l iSV^^^^^^^ Tl^^ 

^.s,reee,e<iit.^N^W.Medi'calandSurl.JoSmal. ^^ll^l^^^^i^es^^^^^^^ 

It is at once comprehensive and eminently prac- subjects never before published. — Charleston Med. 
tical, and by universal consent stands at the head of Journal and Review. 

BT THB SAME AUTHOR. (New Edition^ just iss^ced.) 

ON POISONS, IN KELATION TO MEDICAL J UKI8PEUDENCE AND 

MEDICINE. Second American, from a second and revised London edition. In one large 
octavo volume, of 755 pages, leather. $3 50. , 

Since the first appearance of this work, the rapid advance of Chemistry has introduced into 
use many new substances which may become fatal through accident or design — while at the 
"Same time it has likewise designated new and more exact modes of counteracting or detecting those 
previously treated of. Mr. Taylor's position as tlie leading medical jurist of England, has during 
this period conferred on him extraordinary advantages in acquiring experience en these subjects, 
nearly all cases of monlent heing referred to him for examination, as an expert whose testimony 
is generally accepted as final. The results of his labors, therefore, as gathered together in this 
volume, carefully weighed and sifted, and presented in the clear and intelligible style for which 
he J8 noted f m&y be received as an acknowledged authority, and as a guide to be followed with 
jaap/jcj'i conhdence. 



volume, of 950 pages, leather. Price $4 50. 

BF* Gentlemen who have received portions of this work, as published in the " Medical News 
AND Library," can now complete their copies, if immediate application be made. It will be fur- 
nished as follows, free by mail, in paper covers, with cloth backs. 

Parts I., II., III. (pp. 25 to 552), $2 50. 

Part IV. (pp. 553 to end, with Title, Preface, Contents, &c.), $2 00. 

Or, Part 1 v ., Section II. (pp. 725 to end, with Title, Preface, Contents, &».), $1 25. 



A mag^nificent contribution to British medicine, 
and the American physician who shall fail to peruse 
it, will have failed to read one of the most instruc- 
tive books of the nineteenth century. — N, O. Med 
and Snrg, Jounuil, Sept. 1857. 

1 1 is more concise than Carpenter's Principles, and 
more modern than the accessible edition of MQUer's 
Elements; its details are brief^ but suflicieit; its 
descriptions vivid ; its illustrations exact and copi- 
ous ; and its language terse and perspicuous. — 
Charleston Med. Journal^ July, 1857. 

We know of no work on the subject of physiolc^ry 



so well adapted to the wants of the medical student. 
Its completion has been thus long delayed, that the 
authors might secure accuracy by personal observa- 
tion. — St. Louis Med. and Surg, Journal^ Sept. '57. 

Our notice, though it conveys but a very feeble 
and imperfect idea of the magnitude and importance 
of the work now under consideration, already tran- 
scends our limits ,* and, with the indulgence of our 
readers, and the hope that they will peruse the book 
for themselves, as we feel we can with confidence 
recommend it, we leave it in their hands. — TAs 
Northwestem Med. and Surg. Journal. 



TODD (R. B.) M. D., F. R. S., &c. 

CLINICAL LECTURES ON CERTAIN DISEASES OF THE URINARY 

ORGANS AND ON DROPSIES. In one octavo volume, 284 pages. $1 50. 

BY THE SAME AUTHOR. {Now Ready.) 

CLINICAL LECTURES ON CERTAIN ACUTE DISEASES. In one neat 

octavo volume, of 320 pages, extra cloth. $1 75. 



TOYNBEE (JOSEPH), F. R. S., 

Aural Surgeon to, and Lecturer on Surgery at, St. Mary's Hospital. 

A PRACTICAL TREATISE vON DISEASES OF THE EAR; their Diag- 

nosis. Pathology, and Treatment. Illustrated with one hundred engravings on wood. In one 
very handsome octavo volume, extra cloth, $3 00. {Just Issued.) 

ment, and with a sincere and unbiassed judgment, 
when we affirm that as a treatise on Aural Surgery, 
it is without a rivnl in our language or any other. — 
Charleston Med. Joum. and Review^ Sept. 1&60. 



The work, as was stated at the outset of our no- 
tice, is a model of its kind, and every page and para- 
graph of it are worthy of the most thorough study. 
Considered all in all — as an original work, well 
written, philosophically elaborated, and happily il- 
lustrated with cases and drawings — it is by far the 
ablest monograph that has ever appeared on the 
anatomy and diseases of the ear, and one of the most 
valuable contributions to the art and science of sur- 
gery in the nineteenth century. — N. Amer. Medico- 
Chtrurg. Review ^ Sept. 1860. 

To recommend such a work, even after the mere 
hint we have given of its original excellence and 
value, would be a work of supererugatiun. We are 
speaking within the linits of modest acknowledg- 



The work of Mr. Toynbee is undoubtedly, upon 
the whole, the must valuable production of tue kind 
in any language. The author has long been known 
by his numerous monographs upon subjects con* 
nected with diseases of the ear, and is now regarded 
as the highest authority on most pomts in his de- 
partment of science. Mr. Toynbee's work, as we 
have already said, is undoubteuly the most reliable 

f;uide for the study of the diseases of the ear in any 
an^uage,and should be in the library of every pb) - 
sician .— CAtcag'o Med. Journal ^ July, 186U. 



WILLIAMS (C. J. B.)i M. D., F. R. S., 

Professor of Clinical Medicine in University College, London, &o. 

PRINCIPLES OF MEDICINE. An Elementaiy View of the Causes, Nature, 

Treatment, Diagnosis, and Prognosis of Disease; with brief remarks on Hygienics, or the pre- 
servation of health. A new American, from the third and revised Loudon edition. In one octavo 
volume, leather, of about 500 pages. $2 50. {Jtcst Issued.) 



We find that the deeply-interesting matter and 
style of this book have so far fascinated us, that we 
have unconsciously hung upon its pages, not too 
long, indeed, for our own profit, but longer than re- 
viewers can be permitted to indulge. We leave the 
furtheranalysis to the student and practitioner. Our 
judgment of the work has already been sufficiently 



expressed. It is a judgment of almost unqualified 
praise.^Londfoa Lancet, 

A text-book to which no other in oar language is 
comparable. — Charleston Medical Journal, 

No work has ever achieved or maintained a more 
deserved reputation. — Ya. Med. and Surg. Journal, 



WHAT TO OBSERVE 

AT THE BEDSIDE AND AFTER DEATH, IN MEDICAL CASES. 

Published under the authority of the London Society for Medical Observation. A new American, 
from the second and revised Londou edition. In one very handsome volume, royal 12mo., extra 
doth. $1 00. 

To the observer who prefers accuracy to blunders | One of the finest aids to a young practitioner we 
and precision to carelessness, this little book is in- I have ever seen. — P«iitM«»/ar JimTWkl of M^diein; 
yaioable. — N.H, Journal of Medicine, \ 



Euglish edition, with Additions, by D. Francis Condie, M. D., author of "A Practical Treatise 
on the Diseases of Children," &c. With one hundred and eighty.five illustrations on wood. In 
one very large and handsome volume, imperial octavo, of over 1200 closely printed pages in 
small type ; the whole strongly bound in leather, with raised bands. Price $4 25. 

That the high reputation of this work might be fully maintained, the author has subjected it to a 
thorough revision ; every portion has been examined with the aid of the most recent researches 
in pathology, and the results of modern investigations in both theoretical and practical subjects 
have been carefully weighed and embodied throughout its pages. The watchful scrutiny of the 
editor has likewise introduced whatever possesses immediate importance to the American physician 
in relation to diseases incident to our climate which are little known in England, as well as those 
points in which experience here has led to different modes of practice ; and he has also added largely 
to the series of illustrations, believing that in this manner valuable assistance may be conveyed to 
the student in elucidating the text. The work will, therefore, be found thoroughly on a level with 
the most advanced state of medical science on both sides of the Atlantic. 

The additions which the work has received are shown by the tact that notwithstanding an en- 
largement in tne size of the page, more than two hundred additional pages have been necessary 
to accommodate the two large volumes of the London edition (which sells at ten dollars), within 
the compass of a single volume, and in its present form it contains the matter of at least three 
ordinary octavos. Believing it to be a work which should lie on the table of every physician, and 
be in the hands of every student, the publishers have put it at a price within the reach of all, making 
it one of the cheapest books as yet presented to the American profession, while at the same time 
the beauty of its mechanical execution renders it an exceedingly attractive volume. 



The fourth edition now appearit, so carefully re- 
vised, as to add considerably to the value of a book 
already acknowledged, wherever the English lan- 
guage is read, to be beyond all comparison the best 
systematic work on the Principles and Practice of 
Physic in the whole range of^ medical literature. 
Every lecture contains proof of the extreme anxiety 
of the author to keep pace with ihe advancing know- 
ledge of the day, and to bring the results of the 
labors, not only of physicians, l)ut of chemists and 
histolugists, before nis readers, wherever they can 
be turned to useful account. And this is done with 
such a cordial appreciation of the merit due to the 
industrious observer, such a generous desire to en- 
courage younger and rising men, and such a candid 
acknowledgment of his own obligations to them, 
that one scarcely knows whether to admire most the 
pure, simple, forcible English — the vast amount of 
useful practical information condensed into the 
Lectures — or the manly, kind-hearted, unassuming 
character of the lecturer shining through his work. 
— London Med. Times and Gazette, 

Thus these admirable volumes come before the 
profession in their fourth edition, abounding in those 
distinguished attributes of moderation, judgment, 
erudite cultivation, clearness, and eloquence, with 
which they were trom the first invested, but yet 
richer than before in the results of more prolonged 
observation, and in the able appreciation of the 
latest advances in pathology and medicine by one 
of the most profound medical thinkers of the day. — 
London Lancet. 



The lecturer's skill, his wisdom, his learning, are 
equalled by the ease of his graceful diction, his elo- 
quence, and the far higher qualities of candor, of 
courtesy, of modesty, and of generous appreciation 
of merit m others. May he long remain to instruct 
us, and to enjoy, in the glorious sunset of his de- 
clining years, the honors, the confidence and love 
gained during his useful life. — N. A. Med.-Chir, 
lievieto. 

Watson's unrivalled, perhaps unapproachable 
work on Practice — the copious addiiions made to 
which (the fourth edition) have given it all the no- 
velty and much of the interest of a new book.— 
Charleston Med. Journal. 

Lecturers, practitioners, and students of medicine 
will equally hail the reappearance of the work of 
Dr. Watson in the form of a new — a fourth — edition. 
We merely do justice to our own feelings, and, we 
are sure, of the whole profession, if we thank him 
for having, in the trouble and turmoil of a large 
practice, made leisure to supply the hiatus caused 
by the exhaustion of the publisher's stock of the 
third edition, which has been severely felt for the 
last three years. For Dr. Watson has not merely 
caused the lectures to be reprinted, but scattered 
through the whole work we find additions or altera- 
tions which prove that the author has in every way 
sought to bring up his teaching to the level of (,h« 
most recent acquisitions in science.— J? fit. and For, 
Medieo-Chir. Jtievieto. 



WALSHE (W. H.), M. D., 

Professor of the Principles and Practice of Medicine in University College, London, &c. 

A PRACTICAL TREATISE ON DISEASES OF THE LUNGS; including 

the Principles of Physical Diagnosis. A new American, from the third revised and much eii- 
lai^ed London edition. In one vol. octavo, of 468 pages. (Jzist Issued^ June, 1850.) $2 25. 

The present edition has been carefully revised and much enlarged, and may be said in the main 
to be rewritten. Descriptions of several diseases, previously omitted, are now introduced ; the 
causes and mode of production of the more important afiections, so far as they possess direct prac- 
tical significance, are succinctly inquired into ; an e^ort has been made to bfmg the description ol 
anatomical characters to the level of the wants of the practical physician ; and the diagnosis and 
prognosis of each complaint are more completely considered. The seciions on Treatment and 
the Appendix (concerning the influence of climate on pulmonary disorders), have, especially, been 
largely extended. — Author* s Preface. 

^*j^ To be followed by a similar volume on Diseases of the Heart and Aorta. 



WILSON (ERASMUS), F. R. S., 
Lecturer on Anatomy, London. 

THE DISSECTOR'S MANUAL; or, Practical and Surgical Anatomy. Third 

American, from the last revised and enlarged English edition. Modified and rearranged, by 
William Hunt, M. D., Demonstrator of Anatomy m the University of Pennsylvania. In one 
Jarg-e and handsome royal 12mo. volume, leather, of 582 pagQS, with 154 illustrations, f 2 00. 



— J 



^C^ UlUlltJl C7C/ 



and ninety-seven engravings on wood. In one large and exquisitely printed octavo -volume^ oi 
over 600 large pages; leather. $3 25. 

The publishers trust that the virell earned reputation so long enjoyed by this work will be more 
than maintained by the present edition. Besides a very thorough revision by the author, it has been 
most carefully examined by the editor, and the efforts of both have been directed to introducing 
everything which increased experience in its use has suggested as desirable to render it a complete 
text-book for those seeking to obtain or to renew an acquaintance with Human Anatomy. The 
amount of additions which it has thus received may be estimated from the fact that the present 
edition contains over one-fourth more matter than the last, rendering a smaller type and an enlai^ed 

f)age requisite to keep the volume within a convenient size. The author has not only thus added 
argely to the work, but he has also made alterations throughout, wherever there appeared the 
opportunity of improving the arrangement or style, so as to present every fact in its most appro- 
priate manner, and to render the whole as clear and intelligible as possible. The editor has 
exercised the utmost caution to obtain entire accuracy in the text, and has largely increased the 
number of illustrations, of which there are about one hundred and f fty more in this edition than 
in the last, thus bringing distinctly before the eye of the student everything of interest or importance. 

It may be recommended to the student as no less 
distinguished by its accuracy and clearness of de- 
scription than by its typogrnphical elegance. The 
wood-cuts are exquisite. — Brit. and. For. Medical 
JRevieto. 



An elegant edition of one of the most useful and 
accurate systems of anatomical science which has 
been issued from the press The illustrations are 
really beautiful. In its style the work is extremely 
concise and intelligible. No one can possibly take 
up this volume without being struck with the great 



beauty of its mechanical execution, and the clear- 
ness of the descriptions which it contains is equally 
evident. Let students, by all means examine tiie 
claims of this work on their notice, before they pur- 
chase a text-book of the vitally important science 
which this volume so fully and easily unfolds. — 
Lancet. 

We regard it as the best system now extant for 
students. — Western Lancet. 

It therefore receives our highest commendation.— 
Southern Med. and Surg. Journal. 



BT THE SAME AUTHOR. (JtiSt IsSUed.) 

ON DISEASES OF THE SKIN. Fourth and enlarged American, from the last 

and improved London edition. In one large octavo volume, of 650 pages, extra cloth, $2 75. 

at some of the more salient points with which it 



Thewritings of Wilson, upon diseases of the skin, 
are by far the most scientific and practical that 
have ever been presented to the medical world on 
this subject.' The present edition is a great improve- 
ment on all its predecessors. To dwell upon all the 
great merits and high claims of the work before us, 
seriatimy would indeed be an agreeable service; it 
would be a mental homage which we could freely 
offer, but we should thus occupy an undue amount 
ot space in this Journal. We will, however, look 



abounds, and which make itincompitrauiy superior in 
excellence to all other treatises on the subject of der- 
matology. No mere speculative views are allowed 
a place in this volume, which, without a doubt, will, 
for a very long period, be acknowledged as the chief 
standard work on dermatology. The principles of 
an enlightened and rational tnerapeiaare introduced 
on every appropriate occasion. — Am. Jour. Med. 
Seieneet Oct. 1857. 



ALSO, NOW READY, 

A SEMES OF PLATES ILLUSTRATING WILSON ON DISEASES OF 

THE SKIN ; consisting of nineteen beautifully executed plates, of which twelve are exquisitely 
colored, presenting the Normal Anatomy and Pathology of the Skin, and containing accurate re- 
presentations of about one hundred varieties of disease, most of them the size of nature. Price 
in cloth $4 25. 

In beauty of drawing and accuracy and finish of coloring these plates will be found equal to 
anything of the kind as yet issued in this country. 

The plates by which this edition is accompanied 
leave nothing to be desired, so far as excellence of 
delineation and perfect accuracy of illustration are 



concerned. — Medico-Chirurgieal Revieto . 

Ot these plates it is impossible to speak too highly. 
The representations of the various forms of cutane- 
ous disease are singularly accurate, and the color- 
ing exceeds almost auvthing we have met with in 
point of delicacy and nniBh.— British and Foreign 
Medical Review. 



We have already expressed our high appreciation 
of Mr. Wilson's treatise on Diseases of the Skin. 
The plates are comprised in a separate volume, 
which we counsel all those who poss#6s the text to 
purchase. It is a beautiful specimen of color print- 
ing, and the representations of the various forms of 
skin disease are as faithful as is possible in plates 
of the %ize.— Boston Med. and Surg. Journal j April 

O, loOo. 



BT THE SAME AUTHOR. 



ON CONSTITUTIONAL AND HEREDITARY SYPHILIS, AND ON 

SYPHILITIC ERUPTIONS. In one small octavo volume, extra cloth, beautifully printed, with 
four exquisite colored plates, presenting more than thirty varieties of syphilitic eruptions. $2 25. 



BT THE SAME AUTHOR. 



HEALTHY SKIN; A Popular Treatise on the Skin and Hair, their Preserva- 
tion and Management. Second American, from the fourth London edition. One neat volume} 
royal 12mo., extra cloth, of about 300 pages, with numerous illustrations, f 1 00 ; papier cover, 
75 cents. 



WHITEHEAD ON THE CAUSES AND TREAT- 
MENT OF ABORTION AND STERILITY. 



Seeond American Edition. In one Tolame, oefea- 
▼o extra eloth| pp. 906. fl 7ff. 



by expresbing our conviction cnac ic is long since so 
important and beautifully written a volume has is* 
sued from the British medical prtdB. -^Dublin Med. 
Fress, July 25, 1660. 

We honestly believe this to be the best book of the 
■easoL. — Rankiitg^s Abstract, July, 1860. 

It cairiedusback tn our old days of novel reading, 
it kept us from our dirner, from our business, and 
from our ttlumbers; in short, we laid it down only 
when we had got to the end of the last paragrnph, 
and cv n then turned bade to the repei usal ot several 
passages which we hid markrd as requiring further 
study We have failed entirely in the above notice 
to give an adequate ucknowledgment of the profit 
and pleasure witn which tve ha ^e perused the above 
worJc. We can only say to our readers, study it 



It contains matter aeepiy inierestiug not to physi- 
cians alone, but toall who appreciate the trutn that: 
*' Theproper study of mankind 18 man." — Nashville 
Medical Record, July, 1S60. 

The latter portion of Dr. Winslow's work is ex- 
clusively devoted to the consideration of Cerebral 
Pathology. It completely exhausts the subject, in 
the same manner as the previous seventeen chapters 
relating to morbid psychical phenomena leU nothing 
unnoticed in reference to ihe mental symptoms pre- 
monitory of cerebral disease. It is impossible to 
overrate the benefits likely to result from a general 
perusal of Dr. Winslow's valuajle and deeply in- 
teresting work — London Lancet, June 23, 1860. 

It contains an immense mass of information. — 
Brit, and For. Med.-Chir. Review , Oct. 1S60. 



WEST (CHARLES), M. D., 

Aeconchenr to and Lecturer on Midwifery at St. Bartholomew's Hospital, Physician to the Hospital for 

Sick Children, dec. 

LECTURES ON THE DISEASES OF WOMEN. Secood American, from the 

second London edition. In one handsome octavo volume, extra cloth, oi about 500 pages: 
price r-^ 50. {Now Ready, Jul >, 1861.) ' 

*^* Gentlemen who received the first portion, as issued in the «« Medical New.«» and Library," can 
now complete their copies by procuring Pari II, being page 309 to end, with Index, Title matter, 
&c., 8vo., cloth, price $1. 



We must now conclude this hastily written sketch 
with the confident assurance to our readers that the 
work will well repay perusal. The conscientious, 
painstaking, practical phybiciauisapparent (in every 
page. — N. Y. Journal of Medicine, March, 1858. 

We know of no treatise of the kind so complete 
ani yet so compact. — Chicago Med. Journal, Janu- 
ary, 1858. 

A fairer, more honest, more earnest, and more re- 
liable investigator of the many diseases of women 
and children is not to be found in any country. — 
Southern Med. and Surg. Journal, January 1858. 

We gladly recommend his Lectures as in the high- 
est degree instructive to all who are interested in 
obstetric practice. — London Lancet. 

We have to say of it, briefly and decidedly, that 
it is the best work on the subject m an^ language ; 
and that it stamps Dr. West as the facile princeps 
of British obstetric authors. — Edinb. Med. Joum, 

As a writer. Dr. West stands, in our opinion, sec- 
ona only to Watson, the *' Macaulay of Medicine ;" 
he possesses that happy faculty of clothing instruc- 
tion in easy garments; combining pleasure with 
profit, he leads his pupils, in spite of the ancient 



proverb, along a royal road to learning. His work 
IS one which will not satisfy the extreme on either 
side, but it is one that will please the great majority 
who are seeking truth, and one that will convince 
the student that he has committed himself to a can- 
did, sate, and valuable guide. We anticipate with 
pleasure the appearance of the second part of the 
work, which, if it equals this part, will complete 
one of our very best volumes upon diseases of fe- 
males —N.A. Med -Chirurg. Review, July, 1858. 

Happy in his simplicity of manner, and moderate 
in his expression of opinion, the author is a sound 
reasoner and a good practitioner, and his book is 
worthy of the handsome garb in which it has ap- 
peared from the press of the Philadelphia publishers. 
— Virginia Med . Journal . 

We must take leave of Dr. West's very useful 
work, witli our commendaiion ot the clearness of 
its style, aiid the mcustry and sobriety of judgment 
of which It gives evidence.— London Med Times 
and Gazette. 

Sound judgment and good sense pervade every 
chapcer oi the Douk. From its perusal we have de- 
rived unmixed satisfaction. — Dublin Quart. Joum. 



BT THE SAME AUTHOR. {Just Issiied.) 

LECTXJRES ON THE DISEASES OF INFANCY AND CHILDHOOD. 

Third American, from the fourth enlarged and improved London edition. In one handsome 
octavo vdlume, extra cloth, of about six hundred and fifty pages. $^ 75. 

The three former editions of the work now before diseases it omits to notice altogether. But those 



us have placed the author in tne foremost rank of 
those physicians who have devoted special attention 
to ttie diseases of early life We attempt no ana- 
lysis of ihisediti<>n,but may refer the reader to some 
of the chapters to which the largest additions have 
been made — those on Diphtheria, Disorders of the 
Mind, and Idiocy, for instance — as a prooi that the 
work is really a new edition ; not a mere reprint. 
In its present shape ic will be lound of the greatest 
possible service in the every-day practice of nine- 
tenths of the profession. — Med. Times and Gazette, 
London, Dec. iU, 1859. 

All things considired. this book of Dr. West is 
by far the best treatise in our language upon such 
modifications of morbid action and cQseise as are 
witntssed when we have to deal with infancy and 
childhood. It is true that it confines itself to such 
disorders as come within the pro vi ace of the phy- 
sician, and even with respect to tnese it is unequal 
as regards minutentss of consideration, and some 



who know anything of the present condition of 
paediatrics will readily admit chat it would be next 
to impossible to efiTect more, or effect it better, than 
the accoucheur of St. Bartholomew's has dime m a 
single volume. The lecture (XVI.) upon Disorotrs 
of the Mind in chiloren is an admirable specimen of 
the value OI the later information conveyed in the 
Lectures of Dr. Charles Wtat.—London Lancet, 
Oct. 22, 1859. 

Since the appearance of the first edition, about 
eleven years ago, the experience of the author has 
doubled; so that, whereas the lectures at first were 
founded on six hundred observations, and one hun- 
dred and eigniy dissections made among nearly four- 
teen thousand children, they now embody the results 
of nine hundred observations, and two hundred and 
eigbty-eight post-mortem examinations made among 
nearly thirty thousand children, who, during the 

past tweXity years, have been under his care. 

British Med. Journal, Oct. 1, 1859. 



BT THE SAME AUTHOR. 



ENQUIRY INTO THE PATHOLOGICAL IMPORTANCE OF ULCEK- 

WN OF THE OS UTERL In one neai octavo voViume, ©xXtsl e\o\\L. %V ^Vi. 
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To avoid fine, this book should be returned on 
or before the date last stamped below. 
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